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New York on Sept. 11, emergency workers 
continued to do their jobs. See page 28. 
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When analyzing digital 
radio systems, examine 
their modulation schemes 


closely. See page 42. 
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Pusuic Sarety: Chicago blazes affordable path 

to radio interoperability 

James Careless 

Federal resources are helping Chicago, Orlando and other cities 
work out their interoperability designs using the latest in 
interconnection technology for public safety applications. 


Cover Srory: Signals from ground zero 

James Careless 

On Sept. 11, public safety communicators not only battled dust and 
fire, but faced disabled communications as well. 


Wideband noise measurements on TETRA transmitters 
Richard Ridgewell and Tim Carey 

Performance requirements for TETRA mobile and fixed equipment 
require testing the interference levels produced by the transmitter. 


Understanding digital geometry 

Stephen Bartlett 

When purchasing a digital radio system, it is important to know 
how the system performance is characterized. Not all modulation 
schemes are created equal. 
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Mobile data: What the market wants and needs 

Todd Ellis 

You name it—actually, we name it: Nextel, Metricom, CDPD, 
iMedeon, Aether Systems, IEEE 802.11, Motorola Greenhouse and 
Telecom Next, Securicor Wireless. Lots of info; lots of links. 


Special report: 220MHz 

Two companies lead the way at 220MHz: Datamarine International 
and Securicor Wireless. Both are about to undergo big changes. 
MRT interviews Datamarine’s chief, David Thompson; and Aerway 
and Securicor Wireless’ head, Robert Shiver, about the future of 
220MHz land mobile radio. 
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NY, DC attacks underscore dedication, sacrifice 


Many stories are emerging 
from the Sept. 11 atrocity in 
which hijackers took the lives of 
hundreds of airline passengers 


along with thousands more in 
New York and Washington. 

At least 25,000 people were 
evacuated safely from the New 
York World Trade Center. Nearly 
5,500 people were killed or are 
missing and 8,700 were injured in 
New York; in Washington, DC; 
and Pennsylvania. 

Hundreds of members of the Fire 
Department of New York re- 
sponded, including firefighters, fire 
officers, paramedics, emergency 
medical technicians and others. 
Thirty-four members of the depart- 
ment have been confirmed as killed 
in the line of duty. Another 309 
members are missing. Another 186 
members were injured, with nine 
still hospitalized as of this writing, 
some in critical condition. 

Twenty-three members of the 
New York Police Department are 
listed as having died in the line 
of duty. 

We have no way to number other 
public safety workers and citizen 
volunteers who may have been sac- 
rificed or injured while assisting in 
evacuations, including Port Author- 
ity of New York and New Jersey 
police, security and other staff work- 
ing at the World Trade Center, and 
Pentagon employees. What is cer- 
tain is that many thousands sur- 
vived the fires and rapid building 
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collapses thanks in large measure 
to well-trained, dedicated and self- 
less public safety workers. 

Our mission in publishing our 
magazine and Web site is to gather 
and disseminate information that 
helps radio communications profes- 
sionals in a variety of ways based 
on technology, operations and regu- 
lation. The radio communications 
perspective is a small, yet impor- 
tant, piece of the greater story of 
efforts to cope with the immediate 
emergency and the following recov- 
ery connected with the losses of 
Sept. 11. In focusing our coverage 
on that aspect, we do our job. 

As we go about that job, we are 
humble in our recognition of sacri- 
fices made by members of the Fire 
Department of New York, the New 
York Police Department, other pub- 
lic safety agencies and volunteers 
in their immediate response to the 
World Trade Center disaster. We 
are grateful for their dedication 
and courage, and we offer our sym- 
pathy to those who were injured 
and to the families, friends and col- 
leagues of those who were lost. 

Last month’s issue went to press 
at the same time news was break- 
ing about the attacks on New York 
and Washington. This issue is go- 
ing to press as news is breaking 
about American and British armed 
forces launching a coordinated at- 
tack on Taliban-controlled military 
installations and on Al Qaeda- 
operated training camps in Afghani- 
stan, along with an airlift of food 
and medical supplies for the Afghan 
people. We hope for the safety of the 
U.S. military and those of American 
allies as they are placed in harm’s 
way to stop the forces of terrorism. 


Dn ache 


Editorial Director 
dbishop@primediabusiness.com 
www.mrtmag.com 


For more in-depth 
coverage see 
www.mrtmag.com 


O From Fire Department Dispatch: A 
First-person Account, by Frank Raffa 


© Terrorist Attacks Fall on National 
9-1-1 Day 


O FEMA Mobilizes Task Force to 
Assist New York in World Trade 
Center Disaster 


 Metrocall’s Jacoby Dies in Crash 
of American Airlines Flight 77 


Oi Telecom Attorney and Former FCC 
Official! Karen Kincaid Among 
Hijacking Victims 


O World Trade Center Amateur 
Radio Volunteers Bearing Up Well 


O) Subcarrier Communications Offers 
Rent-free Assistance to Replace Sites 


O Nextel Lends Phones, Boosts 
Capacity to Aid Disaster Recovery 
on East Coast 


Ci Motorola Responds to Emergency 
With 86 Truckloads of Communi- 
cations Gear 


O ITA Leadership Moves to Cancel 
Conference 


Q PCIA cancels GlobalXChange, 
event not to be rescheduled 
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We bring 26 years of product 
and system design experience 
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your system requirements 
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Fire departments lack technological advances for communications 


For the first time in my 12-year 
professional career as a firefighter, 
acivilian has hit the nail on the head 
with observations about my job. 

As both a firefighter and commu- 


nications director for the department 
I serve, I took great interest in your 
article (“Save the Heroes,” Making 
Waves, August 2001). We indeed are 
faced with sometimes impossible 
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odds but we succeed in most cases. 

The part we continue to fail at is 
the ability to affect the purchasing 
habits of our municipalities. We are 
often left without the latest tech- 
nological advances to enhance our 
ability to do the job. 

Communications equipment is 
no exception. With infrastructure 
costs as high as they are for new 
technologies such as the 800MHz 
and 900MHz trunking systems, it 
makes achieving these “necessities” 
difficult. As one who specs, installs 
and maintains communications 
systems, I have found my greatest 
obstacle is the almighty dollar, not 
finding the technology to solve a 
problem. It is only in recent months 
that we have upgraded our system 
to the late 1970s VHF repeater sys- 
tem. This replaced the 1960s sim- 
plex system. What a move. 

It is also only in recent years that 
75% of our personnel have portable 
radio availability. Only 100% is ac- 
ceptable and it may be yet another 
year before that may be achieved. 

While we do face inherent risks 
in the line of duty each day, the 
need for funding to reduce that risk 
is not always available. The Bush 
Administration saw it fit to reduce 
FIRE ACT grant funding by $200 
million. Much of those monies cut 
could have been used for commu- 
nications systems upgrades. 

Perhaps it is time that the fed- 
eral government begin taking an ac- 
tive role in protecting our “nation’s 
first responders” by ensuring higher 
standards for communications in 
the public safety sectors. Thanks so 
very much for your article and keep 
up the good work. 

—FF. Jeff Weidner 
Communications 

City of Kenosha Fire Department 
Kenosha, WI 


www.mrtmag.com 
For more letters, go to he» 
MATs Web siteandclickon 9 ““/ 
“Letters from Readers” ~ 

(under “Site Features’). 


AeroComm salutes the brave and dedicated workers who continue to work at the World Trade Center and 
extend our sympathies to the families and friends of the victims. 


God Bless America! 


When the Port Authority of New York and New Jersey needed communications restored immediately 
following the World Trade Center disaster, when every second counted, they turned to AeroComm, Inc. 
because of our on-going commitment to serving the Public Safety Sector's communications needs. 


We responded at once with our infrared communication links and got vital communications “back on the air”. 


Be prepared for unforeseen events. Turn to AeroComm Now! For information on Infrared Transceivers or 
other AeroComm products and services, please call us today at 1-877-443-3498, or e-mail us at : 
info@aerocomminc.com 


God Bless America! 


A ERO COMM AWireless Systems Company 


464 Hudson Terrace, Englewood Cliffs, NJ 07632 

Phone: 201 227-0066 Fax: 201 227-0067 
www.derocomminc.com — e-mail: info@aerecomminc.com 
A Subsidiary of International FiberCom, Inc. 
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Making Waves 


Amateur standings 


Arecurring problem in the news 
biz is that what interests some of 
your readers doesn’t necessarily 
interest all your readers. Years 
ago, when I 
was a subur- 
ban newspa- 
per editor, a 
reader com- 
plained that 
no local paper 
devoted any 
space to the 
amateur duck- 
pin bowling 
league. This sport engaged the avid 
attention of about 20 people in a cir- 
culation area of about 250,000. 

I explained that most people 
wanted stories about their kids on 
the high school teams to appear in 
the space we had available. Of 
course, the rejoinder to that was 
“Well, how is it ever going to get 
popular if nobody prints anything 
about it?” 

You go with your core compe- 
tency. MRT’s primary mission is 
land-mobile infrastructure for 
CMRS, private business net- 
works and public safety, Even 
with that elite readership, you 
can’t please everyone. 

How to install a police radio con- 
trol head in a Crown Vic doesn’t 
engage the attention of a commu- 
nity repeater operator, and tower 
regs don’t have much impact on 
paging amplifier design. However, 
if it’s in the discipline, somebody 
may see “A” in one story and “B” in 
the other and thereby invent “C.” 

We try to keep it land mobile. 
We’re renaming our recurring 
“Wireless@Work” feature series 
“Radio@Work” to deter submis- 
sions from people who don’t read 
the magazine. (An editor at a sis- 
ter publication recently pro- 
nounced that “wireless” now 
means, “wireless Internet.” OK. We 
are old-fashioned. We thought 
“wireless” meant “radio.”) We're 
into radio, but not ali radio. 

At MRT, Lact as “gatekeeper” for 
submissions. That is, al] roads to 


the printer lead past my desk. If 
you're intrigued, click “How to get 
an article in MRT” at www. 
mrtmag.com. We prefer submis- 
sions from engineers and techni- 
cians in the field, but sometimes 
the manufacturers do have a good 
story to tell—really. 

In the July “Making Waves” col- 
umn, Associate Editor Kari Taylor 
solicited ideas for future articles. We 
received several useful responses, 
but a curious thing happened. Sev- 
eral were related to amateur radio. 
(I avoid the word “ham” because [a] 
experienced amateurs are more 
than mere hobbyists, and [b] our 
boss, Editorial Director Don Bishop, 
doesn’t like to be compared to a 
hog’s hindquarter.) 

Now, it’s been suggested—in 
some rather bizarre ways—that 
MRT “has it in” for amateurs, 
somehow, No, it’s just not what we 
cover here. The PLMR and CMRS 
communities do owe a debt to the 
amateur ranks, though. A reader 
poll revealed that at least 11% of 
our subscribers entered commer- 
cial, private or public safety radio 
through the amateur radio door. 

Many of MRT’s regular con- 
tributors “DX” frequently (Don 
Bishop, Harold Kinley and Pat 
Buller, among others). There is a 
rooting interest in operator certifi- 
cations, FCC enforcement and the 
respect local communities owe to 
amateur radio all the time—not 
just when there’s a disaster. (See 
“Roger That,” page 64.) 

How do you give back? An ex- 
ample is in the “Point-of-Sale 
Perspective” column on page 47. 
It’s one way commercial users 
can find a tax deduction and at 
the same time help the hams. 
(Sorry, Don.) 


< Lee fered 
David A. Keckler 


Technical Editor 
dkechler@primediabusiness.com 
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Command Central: it’s the heart of your operation, where 
reliable communication plays a major role in quick and effective response. 


With the CommandSTAR Lite™ console, organizations — like industrial firms, taxi companies, municipalities and 
utility companies, just to name a few — can afford the ease of use and dependable operation that are the hallmarks of 
Motorola. Designed to control up to 8 channels, CommandSTAR Lite is one of a family of dispatch products — both 
consoles and desk sets — with a wide range of configurations and features to meet your operation's needs. And as your 
communication network changes, the flexible CommandSTAR Lite can migrate from analog to digital seamlessly. Put 
Motorola to work for you with a CommandSTAR Lite. Until December 31, 2001, trade-in your existing CommandPLUS® 


console and receive additional savings on a CommandSTAR Lite console. 


Call 1-800-367-2346 to get the dispatch console that is right for you. 


Trade in Offer! For each trade-in of a CommandPLUS console, receive a $500 credit on the purchase of a CommandSTAR Lite console model 
L3178 or a $750 credit on a model L3179, L3180, or L3181. Order must ship by 3/31/02. Motorola reserves the right to alter, amend or cancel this 
offer at any time without notice. Certain restrictions apply. For complete details, call 800-367-2346. 
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that roof and 
replaced the awe 
of that vista 

with the awe 


stark devastation 
can produce. 
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In the Public Interest 


Dreams of spring 


By Robert H. Schwaninger Jr. 


Did you ever go up in the World 
Trade Center? I did—last spring. 
The experience was memorable, 
starting with the approach from 
midtown toward the south side of 
Manhattan. The skyscrapers rose 
ever higher, as if each were trying 
to outdo the others in grandeur and 
prestige, issuing a cocky proclama- 
tion with a million yards of con- 
crete and tons of steel stacked in 
rows and clusters. 

At ground level, staring up the 
main streets that tripped past the 
tunnel entrance toward the port, pro- 
portions wobbled as my eyes bounced 

from street-level cof- 


On Sept. 11, fee shops and delis 
terrorists back up to the glint- 
ing towers that I 

destroyed dared approach. It 


was too far, too dif- 
ferent in compari- 
son, too much con- 
trast for the senses 
to take in, so I looked 
back to street level 
and focused ahead, 
as if the sidewalks 
were balance beams. 

My steps more 
deliberate than I wanted to reveal, 
I plowed forward through the 
crowds, heading closer to the 
mark. The one big building (even 
though I knew there were two, I 
couldn’t make out the other just 
yet) seemed to rocket above the 
others. Another lower, shyer brick 
building of only 30 stories blocked 
my view. 

After more walking that seemed 
to take longer than my senses could 
justify, I approached the glittering 
edifices. The angle changed, and 
now I could see them both, causing 
an irresistible temptation to look 


that only 


Schwaninger, MATS regulatory consultant, 
is the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications, 
Schwaninger is also a member of the Radio 
Club of America, His email address is 
rschwaninger @sa-lawyers.net. 
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up and up, until my neck ached try- 
ing to catch a glimpse of the tops. 
Then I caught myself looking like 
a tourist and wondered if my awe 
was apparent and unseemly to the 
sophisticated locals. 

Finally reaching the interior, I 
felt the power of 1 WTC. The build- 
ing seemed to buzz and burst with 
money, influence, importance and 
serious business. The inhabitants 
each carried identification cards 
and observed security to get to the 
banks of silver elevators. If you 
were going up, you had better have 
a reason. I had one. I was getting a 
tour —of the roof. 

Accompanied by the electrical 
supervisor and a contingent of 
people who were to review the roof 
and the status of the facilities op- 
erating on it, I boarded one of the 
elevators to begin the long ascent 
up the central shaft. We had to 
change cars to complete the jour- 
ney past the lower 100 floors, and 
still the roof was not reached. 

Through a series of locked doors 
and stairwells, we eventually 
reached the apex and stepped out 
onto the highest roof in the country. 
The view was, to me, frightening. I 
get vertigo. Still, l was drawn to find 
a spot where I felt secure and to gaze 
out to the distant horizon. It was a 
clear day. It was amazing. 

Telecommunications “profes- 
sionals” all, we attempted to speak 
about the cabling, the need for bet- 
ter organization of systems and 
operations, a revised infrastruc- 
ture to deliver higher and more ef- 
ficient capacity, and the status of 
the work that was underway to 
rebuild and to improve the broad- 
cast facilities. Again and again, 
the conversation was sidetracked 
by the view. The shear expanse of 
land and river and air and space 
just slammed into our eyes every 
time we focused beyond the scant 
confines of that one-acre roof. 

One of our party revealed that 
he had been up on the roof dozens 


of times before. Another was in- 
volved in the work to improve the 
broadcast tower. The tower shot 
up through an array of antennas 
and dishes that might have 
sprung from the fertile mind of a 
science-fiction writer. Athird man 
had flown jets with the U.S. Navy 
for years and had seen the world 
from up high countless times. 
Nevertheless, no one was immune 
to the awe that standing on that 
roof produced. 

The meeting on the roof took 
about 90 minutes. It only required 
about 20, but each of us would stop 
in mid-sentence and just look over 
the edge of 1 WTC, sometimes mak- 
ing a comment and sometimes just 
taking in the view. 

On Sept. 11, terrorists destroyed 
that roof and replaced the awe of 
that vista with the awe that only 
stark devastation can produce. The 
towers were brought down, and 
most of the people that I saw riding 
elevators and laboring in dark, 
undecorated rooms housing hun- 
dreds of transmitters and receiv- 
ers are likely lost—dead. I can’t 
comprehend it. 

Again, my perspective is playing 
tricks on me. I’m here in my fifth- 
floor Washington office situated 
three blocks from the White House. 
I pass the Pentagon every morning 
on my way to and from work. I see 
the charred and broken building 
and read the obituaries in the pa- 
per, reminded that another tele- 
communications attorney was on 
the flight that was forced down into 
that national landmark. 

I am sad. I am angry. I am com- 
mitted to help and to seek justice. 
Iam grateful for my family and for 
my ability to walk the ground and 
to continue this love affair I am 
having with life. Still—for 90 min- 
utes—I stood atop Tower Number 
1 and dreamed I[ could fly. The 
dream has become a vivid night- 
mare. Damn them, I want my 
dream back. | 
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The Model (1-9 pcs) 
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For such people, 
there is nothing 
as frustrating 
or saddening 


that September 


in the context of 
their own jobs. 


Public Safety: ‘10-2’ 


Good advice for the Thanksgiving holiday 


Sometimes the best therapy is just doing the job. 


By David O. Dunford 


Our lives were changed on 9-11, 
a date whose numbers form a cruel 
irony for public safety communica- 
tors. This universal number for 
“help” had come to represent as- 
sistance and assurance—and a 
sense of security for people 
throughout the country. 

As soon as details of the 
events on Sept. 11 began un- 
folding, I thought of the words 
of John Foster. He was an in- 
novative police chief in our 
small town for 20 years and, 
like most mem- 
bers of the 
public safety 
community, 
thoroughly en- 
joyed the job 
and the peop- 
le associated 
with it. Noth- 
ing made him 
beam more 
broadly than 
the opportu- 
nity to talk about his first 
love: police work. One of his 
favorite and most repeated 
maxims was “Take care of the 
little things. The big things 
will take care of themselves.” 

Most of the radio techs in 
our department are young. 
Like everyone else in the 
country, they were and re- 


as viewing 


day’s events 


Sept. 1 


potential local incidents. Part of 
the routine setup for EOC opera- 
tions is the initiation of phone 
service for that facility. To keep 
minds clear and focused and “idle 
hands” busy, we made a one-man 
job into a three-person project. 


main unsettled by that day’s 
events. Like many other 
jurisdictions, we opened our 
Emergency Operations Center. 
Initially, the EOC was only a 
clearinghouse for information. It 
was also the only act of prepared- 
ness we could offer against any 


Dunford, MRT’s public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@primediabusiness.com. 
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After all, it was at least a way to 
help us feel like we were doing 
something. Luckily, the extent of 
trouble in our county was the 
price gouging of customers by 
four gas stations that were play- 
ing on the public’s fears. There- 
fore, the EOC was quietly closed 
down the next day. 

Public safety attracts people to 
its workforce for a variety of rea- 
sons. For some, it’s the excitement 
and the action. For others it’s the 


3, 2001—New York City Police Departmen 
officers enter their temporary headquarters near 
the World Trade Center. Photo by Andrea Booher/ 
FEMA News Photo. 


reliability of a steady paycheck 
with benefits and security for 
their family. Nevertheless, almost 
everyone does it to help, or to take 
care of other people who are in 
real need. My experience with 
communications professionals, in- 
cluding management, opera- 
tions and technical staff, 
reveals this same dedication, 
concern and willingness to 
give of themselves. 

For such people, there is 
nothing as frustrating or sad- 
dening as viewing that Sep- 
tember day’s events in the 
context of their own jobs. 
First, for the vast majority of 
us who were not within the 
affected areas, there was no 
direct action we could take to 
affect or mitigate these tragic 
mass-casualty incidents. Sec- 
ond, as facts unfolded, we be- 
gan to realize that the 
personal liberty and sense of 
trust we have freely enjoyed 
and hold dear as the founda- 
tions of our country were the 
precise means by which these 
acts occurred. 

So what's Radioman to do? 
~ Simple: “Take care of the 
~ little things.” All we can do is 
what we have been trained 
and rehearsed to do: consci- 
entiously shepherd the 
planning, procurement, inst- 
allation and maintenance of 
communications systems and 
equipment to be used by public 
safety workers in our respective 
jurisdictions. The work itself is re- 
markably unchanged, but Radio- 
man’s commitment and purpose 
cannot be overstated and must not 
be underestimated. 

Maybe the maxim should be: 
“Continue taking care of the little 
things” because that’s what 
Radioman and the whole staff 
have been doing all along. | 
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Chicago blazes affordable path 
to radio interoperability 


Federal resources are helping Chicago, Orlando and other cities work out 
their interoperability designs using the latest in interconnection technology. 


By James Careless 


adio network interop- 

erability: It’s not just a con- 

venience; it’s a matter of life 
and death. If police, fire and EMS 
crews cannot talk to each other, the 
margin for error—and loss of life— 
can be profound. 

Chicago’s municipal government 
knows this well. In the two-mile- 
square downtown area known as 
the “Loop,” “Thirty to 35 public 
safety agencies operate on a daily 


This Ford ambulance h 


interoperability center. 


to other cities across the country,” 
he said. “We have multiple agen- 
cies using all kinds of radio equip- 
ment, spread across various parts 
of the spectrum.” 

The sheer size of Chicago and 
its outlying agencies also means 
that as many as 800 separate sys- 
tems somehow have to be brought 
together. “These include both en- 
crypted and non-encrypted radio 
systems,” said Nowakowski. 
“We're talking 
conventional an- 
alog, digital and 
trunked.” 

Given this cha- 
os, Nowakowski 
could be forgiven 
for throwing up 
his hands and 
taking off for the 
nearest desert is- 
land. However, 
that’s not his 
plan, nor is it 
Chicago’s. In- 
stead, they intend 
to resolve the 
interoperability 
challenge in an ef- 
fective, yet afford- 
able manner. “Af- 
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basis,” said Rich Nowakowski, but 
adding, “None of them can talk to 
each other.” 

A retired police officer, Now- 
akowski is Chicago’s project man- 
ager for radio interoperability. His 
mission is to get public safety net- 
works interconnected and talking 
with one another. That’s no mean 
feat. For one thing, “The current ra- 
dio situation in Chicago is similar 
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fordable,” in that 
it doesn’t require public safety agen- 
cies to junk their existing equipment 
or to spend millions of dollars to 
move to one standard. 


A switch in time 

Chicago’s Department of Emer- 
gency Communications has joined 
Illinois’ Office of State and Local Di- 
saster Preparedness Services to 
launch a pilot radio interoperability 


project. To advance their goals, the 
city and state turned to resources 
from the U.S. Department of 
Justice’s Advanced Generation of 
Interoperability for Law Enforce- 
ment program, AGILE is a $4- 
million program that promotes 
interoperability among all levels 
of government. Using AGILE 
funds, the city purchased six TRP- 
1000 transportable interconnect 
systems from Raleigh, NC-based 
JPS Communications. 

The heart of the TRP-1000 is the 
ACU-1000 intelligent interconnect 
unit. Built into a 19" rack-mounted 
case, the ACU-1000 serves as a 
telephone-style switch for public 
safety networks. 

“Each one is a ten-radio suite with 
two telephone connections,” Now- 
akowski explained. “It allows us to 
interconnect radios of different fre- 
quencies and bands, along with mo- 
bile telephones, together.” These dis- 
parate radios include 800MHz 
trunking, VHF/UHF AM, lowband 
and highband VHF, 900MHz and 
conventional cellular phones. 

The ACU-1000 is essentially a 
junction box for all these different 
inputs from radios that are packed 
into separate, transportable cases. 
Together, these radios can cover it all. 
Add the PC that controls the system, 
and you've got interconnection. (The 
TRP-1000 also comes with antennas, 
power supplies and everything else 
needed to create a “communications 
switch” in the field.) 

This unit takes the incoming 


Careless is a freelance telecommunications 
writer based in Ottawa, ON, Canada. His 
email address is james@tjtdesign.com. 
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telephone, TDD, IRR, and 
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police, fire, and emergency 
medical agencies save lives 
and protect property around 
the world. 
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As total systems or updates 
to multi-vendor systems, 
our Wireless SCADA, 
Telemetry, and Alarm 
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“ation. 
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signal and converts it into receive/ 
transmit audio. This audio is then 
recorded on the PC’s hard drive. 
The outgoing radio is selected and 
commanded, and the signal is 
sent out. 

To allow ease of operation, the 
ACU-1000’s software supplies the 


necessary accessory-port control 
signals for each attached trans- 
ceiver, making interoperability 
straightforward. The system uses 
voice prompts to set up connections 
(which can also be done using stan- 
dard DTMF tones). This means that 
users can switch between radios 
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The transportable interconnect system fits 
neatly into the back of the ambulance. 


remotely, without direct help from 
an operator, 


Making the system ‘ambulatory’ 

Chicago’s first goal is to get a 
TRP-1000 in the field for tests. To 
do this, “We’ve taken an old 1992 
Ford ambulance and converted the 
back into a mobile communica- 
tions office,” said Nowakowski. 
“Meanwhile, on the roof, we’ve in- 
stalled 18 different antennas; all 
carefully spaced apart to mini- 
mize intermodulation and inter- 
ference. The thing looks vaguely 
like a porcupine.” 

When this rig is ready to roll, the 
city intends to deploy it within a 
75-mile radius. This will mean that 
Chicago proper and the six coun- 
ties that surround it—Cook, 
Dupage, Lake, Kane, McHenry and 
Will—will have access to a rolling 
radio interconnection center. 

The next step will be to install 
one or two TRP-1000s at the Chi- 
cago Emergency Communications 
Center. The CECC, which opened in 
1995, is a five-story, 161,000-square- 
foot complex that serves Chicago 
Police, Fire and EMS dispatch. (See 
MRT Public Safety Supplement, 
August 1995, “Chicago’s New 9-1- 
1 System.”) As the site of 1,000 
miles of telecom cables, including 
one of the world’s largest privately 
owned fiber-optic networks, the 
CECC is a logical location for a 
radio-interconnect switch. 

The third step Nowakowski 
hopes to see is the city’s purchase 
of a new vehicle. It won’t just 
supplement the first mobile unit. 
Instead, this rig—which will earry 
two TRP-1000s and boast a 52' ex- 
tendable antenna mast—will serve 


WWW.MRTMAG.COM 


CENTHAY 


se AnDK 


If you're looking for high-range capabilities at a low-range price, look to the General Dynamics R2590 Communications 
System Analyzer — from the same people that bring you the popular R2600 series. We've packed the most essential 
features into one lightweight, light-on-the-budget analyzer. So now, for only $8,995, you can get a 1.0 GHz RF 
Generator and Receiver, Full-Band Duplex, a 50 KHz Oscilloscope, Spectrum Analyzer and much, much more. 

The new R2590 is such an exceptional value, now you can afford to equip each 

of your technicians with a powerful test instrument 

sipcian us at http://www.gd-decisionsystems.com or call us toll free at 

1-877-449-0600 or 1-480-726-1048, today. At this price, everyone can afford 


, . wi iol i rT rrr] ‘ i 
ee Cee to be in analysis! 


Genera! Dynamics, tha General Oynamics logo, Strengus on Your Side and ol! other 


trademarks itdicated a5 such herein are tradamarks of General D apart f i Stre ngth On Yo ur Side ™ 


@Reg US Pat & tm Off 2200) Genera! Dynamics Corpor 
CIRCLE 16 ON FAST FACT CARD 


in law enforcement . .. think again. Without voice privacy your radio com- 
munication is broadcast for anyone within range to hear. 

That's why Transcrypt Secure Technologies specializes in providing voice 
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The interconnection system allows one operator to make field systems interoperable. 


as an onsite dispatch center. The 
mast will allow the unit to connect 
to the CECC through a relay sta- 
tion atop the Sears Tower, the tall- 
est structure in the city. The result: 


Coordinated dispatching can be 
managed from the emergency 
scene, where public safety officials 
can see firsthand what’s needed. 
But that’s not all. The reason the 


Can and Will 


Be Used Against You 


If you think what you say on your radio is only being heard by your partners 


security, Transcrypt Secure Technologies’ 


f 


scrambling technology adapts to almost 
any analog radio. Whether your commu- 
nication system is comprised of a single 
brand of radio or several brands, our 
modules secure voice audio and deter vir- 


tually all unwanted listeners. 
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new truck will carry two TRP- 
1000s is to leave one in the field 
when necessary. For example, say 
a tornado wipes out Cook County’s 
public safety infrastructure. No 
problem: Chicago takes a TRP- 
1000 to the scene, sets it up, and— 
presto—not only are public safety 
workers connected again, but now 
police, fire and EMS can talk to 
each other as well. 

“In such cases, we'll be able to pro- 
vide stricken areas with radio com- 
munications until their own systems 
are repaired,” Nowakowski said. “All 
we have to do is leave a technician 
to show how to operate the TRP-1000 
and to keep it running.” 


Marching to interoperability 
Chicago isn’t the only U.S. city 
to be testing TRP-1000 in 
interoperability trials. In fact, the 
$4 million provided by Congress is 
also funding trials in Washington, 
New York, the New Hampshire- 
Vermont Joint Interstate Project; 
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by users instead of expensive 
factory programmers. Levels on an 
E911 Trunk are easily adjusted. 
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The E911 component of the new UltraCom 2000™ 
E911/Radio Dispatch Console System comes with our 
AdminApp: a comprehensive E911 Server Database 
(recording all call deta information), a Logging Recorder 
and a Statistical Report Generator. Over $25,000 of serv- 
er software in one buitt in application at no extra cost. 

The UttraCom 2000 is an all digital 32-bit Windows 
2000 NT single application system. Telcordia and NENA 
compliant handling both E911 and ADMIN lines. Built from 
the ground up by us - not a collection of multiple systems. 

All ES11 data is archived on DVD-RAM and all software 
upgrades are free. CAD and Mapping can be provided. It's 
simply the most cost effective ESLI console system. 

Every UltraCom 2000 E911 console system contains all 
the software necessary for a state of the art radio dispatch 
system. The only cost is hardware - saving as much as 50%. 
Radio dispatch and E911 in a single software application 
means lower costs, greater reliability and more flexibility. 

Contact Moducom today and see just how advanced 
the world’s most cost effective ESL system can be. 


MoDUCOM 


COST EFFECTIVE NOW 
MORE COST EFFECTIVE OVER TIME 


13309 SATICOY ST. NORTH HOLLYWOOD, CA 91605. 


Users can 
eastly cus- 
tomize any 


screen to 
their needs. Buttons can be easily 
resized, moved and changed. 


Radio dispatch is part of the 
UltraCom 2000 system software. 
This means you |... 

Main Radio 
Screen 


only need to 
add minimal 
hardware to obtain a single appli- 
cation E911 and radio dispatch 
console system. 
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Demo our cost saving systent soft- 


ware at www.moducom.com or 
order your demo disk today by 


calling; 818-764-1333 
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E-MAIL: moducom@ix.netcom,com 


Public Safety 


Executive Director Gregory B. Bishop 


1941-2001 


One of the key individuals on the team 
that developed and managed the Chicago 
Office of Emergency Communications was 
Gregory B. Bishop. He was the 9-1-1 
center's executive director when he died 
on May 19, 2001, at age 59. 

“Greg was a mild-mannered man with 
great management skills,” said Rich 
Nowakowski, the city’s project manager 
for radio interoperability. “He was able to 
work with all of the city department heads, 
the vendors and with the legislature in 
passing 9-1-1 legislation,” 

Nowakowski had been Bishop's 
friend since 1967, when Bishop started 
his work for the city as a switchboard 
operator in what was then the Main Fire 
Alarm Office. Bishop's interest in radio 
communications dates to early child- 
hood when he built an AM radio to 
monitor police calls. 

Bishop rose through the ranks as jun- 
jor fire alarm operator in 1971, assistant 


YOu 


EVER GET THE FEELI 
} AMPLIFIER D 
STACK UP 


project director for the 9-1-1- Project Team 
in 1987, managing deputy director of the 
newly formed Office of Emergency Com- 
munications in 1992 and its acting execu- 
tive director in 1999 and executive director 
in 2000. 

“Greg was instrumental in getting ra- 
dio interoperability for the city off the 
ground. His interest in radio communica- 
tions and interoperability has placed Chi- 
cago in the forefront. Through his lead, 
we were able to get the ACU-1000 modu- 
lar interconnect system with a National 
Institute of Justice grant and install it in 2 
vehicle in the first mobile application,” 
Nowakowski said. 

He also credited Bishop with the city’s 
participation in a newly awarded $400,000 
grant for another radio interoperability 
project using software-defined radio equip- 
ment from the Naval Research Laboratory. 

“We will be able to demonstrate newest 
technology in SDR by using the Joint Com- 
bat Information Terminal, including realtime 
video, interoperability among data 


systems and a self- 
contained cellular 
network. We will 
be able to have 
our own cellular 
communications 
network if we lose 
infrastructure,” 
Nowakowski said. 

Bishop was 
known for giving 
special attention to the more than 500 
foreign visitors who came each year to 
tour the Chicago 9-1-1 center, which an- 
swers 12,000 calls for service each day at 
108 consoles. 

Bishop was a member of APCO and 
NENA; an executive board member of 
PSWN and Illinois LEADS; and chairman 
of the Region 54 Regional Conformance 
Review Committee. 

“He was a kind and gentle man,” 
Nowakowski said. “He was like a brother.” 


—Don Bishop 
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TPL's new TMS RF Power Amplifier stacks up nicely! The TMS Series 

of RF Power Amplifiers has been designed with the latest space saving 
technology. The series is similar to their popular LMS Series, however 
TPL has engineered this unit to produce up to 150 watts output power 
in a package using only a 2RU's (3 1/2") of vertical rack space. It will 


accept any TPL amplifier from 35 MHz to 960 MHz. It is totally self- 
contained with a regulated switching power supply, a front panel 
bar graph indicator for forward and reflected power monitoring, 
SWR and over temperature protection circultry and four cooling 
fans for continuous duty operation. 
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www.tplcom.com Call 800-HI POWER 
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Finally, now there’s o radio that’s ideal for today’s 


i 
| 
business needs, and offers the capability to grow with 
IFit's tough enough for tomorrow's technology. ICOM’s IC-F4TR offers: 250 
Rees channels (selectable wide/narrow by channel); 
sharing many components Built-in signalling, including CTCSS encode /decode 
with the IGF3S, the ICOM with reverse burst, DCS encode /decode, and DIMF 
radio chosen by U.S. Army ! encode/decode; and a backlit alphanumeric display. 
for its Soldier Intercom (SI) } 
bose aR i Why invest in equipment 
FE that may soon be out of 
date? ICOM’s rugged 
qt if ‘FATR is designed to take 
| || z advantage of expected 
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future technology changes. 


For tomorrow, the ‘F4TR offers: built-in flash memory 
for quick CPU upgrades; wide /narrow channel spac- 
ing; and trunking upgrade paths that grows with your 
company’s communication needs. 


3-in- | selectable 
trunking /conventional radio: 


+ PassPort® (that works!) 
+ LIR® 
| » Conventional 


It’s the ideal SMR unit, designed from the 
ground up as a trunked radio. 
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www.icomamerica.com 


Salt Lake City; Orlando; Las Vegas; 
College Station, TX; Los Angeles; 
and Anniston, AL. 

At present, some cities are further 
ahead in their tests. For instance, 
Orlando staged a mock tornado at 
Universal Studios on Jan. 13, 2001, 
to test the system. Specifically, the 
Orlando Community Emergency 
Response Team, Orlando Fire De- 
partment and a team from National 
Disaster Medical Systems treated 
150 teenaged volunteer “victims” at 
Universal Studios in Orlando. 

In this five-hour drill, a TRP- 
1000 was deployed in about 15 min- 
utes, using some ice machines and 
the carrying vehicle as a ground 
plane. According to OFD Engineer 
Bret D. Barker, “What we accom- 
plished during the exercise was an 
initial test of the TRP-1000 by 
interfacing the UHF simplex 
communications of DMAT 6 to the 


Orange County/Orlando 800MHz 
Smartzone System,” he said. “The ra- 
dios we used were the Bendix-King 
EMV and EMH mobiles installed in 
the TRP-1000 as shipped from JPS, 
Motorola MCS2000 800MHz mobile 
radios that I have retrofitted into the 
TRP-1000 chassis, and Motorola 
MTS2000 portable radios for which 
I have built interface cables. 

“The way I have set up our TRP- 
1000, it is a simple matter to ini- 
tiate operations within less than a 
half hour of arrival, provided that 
there is ac power and the supplied 
antennas suffice,” Barker said. 

“The ability to network commu- 
nications of several agencies in a 
field-portable piece of equipment 
makes operational interoperability 
a reality,” commented Orlando Asst. 
Fire Chief Robert Sorenson after 
the mock tornado exercise. “The 
TRP-1000 has, in this exercise, 


proven to be a reliable and useful 
piece of equipment.” 


Winding out in the Windy City 

Back in Chicago, due to the un- 
fortunate and untimely death of 
Emergency Communications’ Ex- 
ecutive Director Gregory Bishop 
(see accompanying story), projects 
have been slowed down in 
Nowakowski’s department. He is 
hoping to deploy the TRP-1000- 
equipped Ford ambulance in a few 
weeks, but the timeline for the rest 
of the project— which includes set- 
ting up numerous intergovernmen- 
tal and interagency committees — 
is still being worked out. 

Still there’s little doubt that 
interoperability is on its way for 
Chicago-area public safety net- 
works — interoperability that’s a lot 
less expensive than replacing thou- 
sands of radios. & 


FORMULA FOR 
GPS SUCCESS 


Take one Antenna Specialists 
brand antenna. Add GPS capabi- 
lity. Result —- Tele-Locator™ dual 
system antennas! Whether using 
trunking, cellular, PCS or traditional 
LMR for voice communications, 
active GPS antenna capability may 
be added for location and asset 
tracking needs. Mounting 
configurations range from low 
profile Medallion™ to Mosaic" 
trunk lid mounts. 


For the latest in Tele-Locator 
solutions, visit our website. 


antenna specialists 
www.antenna.com 
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Project 25 RADIOS 


136-174 MHz 


256 channels 
Feature rich 
Made in the USA 
Best value 


High performance digital radio for 
government, public safety and business. 
Features include 16 zones + 4 channel 
banks + shadow channels + user-defined 
keys * P25 analog, digital, wide and 
narrowband operation + DES encryption « 


easy-grip knobs * large keys « backlit display * 
full line of optional Guardian user accessories. 
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Technically Speaking 


Technical information and training material 


By Harold Kinley 


The “business” of land mobile ra- 
dio requires those working in this 
field to constantly update their 
technical knowledge and under- 
standing, The LMR field is diverse, 
continually evolving, and requires 
an understanding of a broader 
range of equipment than many 
other technical fields. How does one 
keep up? Reading MRT and attend- 
ing the International Wireless Tele- 
communications Expo are two 
ways. Books and Internet resources 
are also helpful. In this column, I 
will recommend a few books and 


Practical ‘ 


Radio Frequency 


Test & Measurement 


4 Techaiclon’s Handbook 


some Internet sites that are wor- 
thy of mention. 

Edward Singer’s Land Mobile Ra- 
dio Systems is a must-read for tech- 
nicians working in the LMR field. 
The first edition was published in 
1989 by Prentice-Hall. The second 
edition, published by Prentice-Hall’s 
Professional Technical Reference Di- 
vision in 1994, is expanded and up- 
dated. The second edition contains 
20 chapters and 288 pages of infor- 
mation that is highly pertinent to 
LMR technicians. Topics include: 
“Examining Conventional FM Mo- 
bile Radio Systems,” “Combining Re- 
ceivers and Transmitters into One 
Antenna,” “Improving and Extend- 
ing Area Coverage,” “Taking Part in 
the Digital Revolution,” “Improving 
Radio Shop Management,” “Under- 
standing Land Mobile Radio Pro- 
pagation,” and “Solving Radio 
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Interference Problems.” 

The book can be ordered directly 
from the Professional Technical Ref- 
erence Division of Prentice-Hall’s 
Web site at: www.phptr.com or by 
calling 800-282-0693. The Interna- 
tional Standard Book Number is 0- 
13-123159-6. The cost of the hard- 
cover book directly from the pub- 
lisher is $70 plus shipping. It can 
be ordered from other major book- 
sellers. On a sad note, Edward 
Singer passed away in June 2001. 

Neil Boucher’s The Trunked Ra- 
dio and Enhanced PMR Radio 


PUBLIC_AND PRIVATE 


LAND MOBILE 
RADIO TELEPHONES 
AND SYSTEMS 


Handbook is another must-read for 
those working in the LMR field. 
This book contains 448 pages in 30 
chapters and several useful appen- 
dices. Although it contains some 
math, it is written in a practical, 
straightforward manner. 

Covered topics include: back- 
ground on trunked and enhanced 
public mobile radio, base stations, 
maintenance, filters, combiners, 
preselectors, repeaters, linking 
sites, power and protection, traf- 
fic engineering on trunked radio 
systems, and site planning. Spe- 
cific systems discussed include 
MPT 1327, Smartnet, LTR, 
TETRA, APCO-25, IDEN and 
other trunked systems. The book 
also explores equipment shelters, 
towers and masts, field strength, 
privacy, modulation, noise, cod- 
ing, error correction, propagation 


and fading, amplifier classes, 
smart antennas and more. The 
book is published by John Wiley 
& Sons (copyright 2000). The 
ISBN is: 0-471-35289-6. More in- 
formation on the book can be 
found at www.wiley.com. The 
book can be ordered online or by 
calling 800-CALL-WILEY. The 
cost of the hardcover book is 
$99.95 from the publisher. It can 
also be ordered through any of the 
major booksellers. 

Public and Private Land Mobile 
Radio Telephones and Systems is 
another useful reference for LMR 
technicians and others working in 
this field. This 246-page, 10- 
chapter book provides extensive 
coverage of the land mobile radio 
industry. Topics include an intro- 
duction to land mobile radio, SMR 
technology and evolution, analog 
and digital land mobile radio sys- 
tems, LMR economics, future LMR 
technologies and advanced LMR 
services plus several useful appen- 
dices. This fairly recent (2000) book 
was written by Lawrence Harte, 
Alan Shark, Robyn Shalhoub and 
the late Tom Steiner. It is published 
by the Professional Technical Ref- 
erence Division of Prentice-Hall. It 
can be ordered directly from the 
publisher or from any of the major 
booksellers. The cost of the book di- 
rectly from the publisher is $60.30 
plus shipping. It can be ordered 
online at www.phptr.com or by 
calling 800-282-0693. The ISBN is 
0-13-673609-2. 

The late Joseph J. Carr’s Practi- 
cal Radio Frequency Test & Mea- 
surement; A Technician’s Handbook 


Contributing editor Kinley, MAT’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with In- 
strumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is hkinley@home.com, 
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Irunkell 
Radio 


Enhanced 
PMR Radia 


Handhogk 


should be in- 
cluded in ev- 
ery communi- 
cations tech- 
nician’s “es- 
sential” li- 
brary. As the 


at rune.tapper.com/Imr. 

Many more Web sites offer good 
information, useful software or 
online calculators that can be help- 
ful in LMR work. If you know of 
Web sites that might benefit your 
fellow MRT readers, pass them 
along to me, and I will share them 


with the readers of this column. 
Please, the Web site must contain 
something educational or other- 
wise useful to LMR personnel —not 
just raw advertising. 

Oh, while we're at it, don’t over- 
look www. mrtmag.com. 

Until next time—stay tuned! 


title implies, 
the book de- — = — 
scribes most 
of the RF test- 
and-measure- 
ment procedures that are com- 
monly used by land mobile radio 
technicians. Topics include an in- 
troduction to RF electronics and 
measurement theory, small compo- 
nents used in RF test and measure- 
ment, the Smith Chart, signal 
sources and generators, spectrum 
and network analyzers, RF power 
measurements, antenna gain and 
pattern measurements, antenna 
and transmission line measure- 
ments, measuring inductance and 
capacitance at RF frequencies and 
time-domain reflectometry. The soft- 
cover book contains 348 pages in 14 
chapters. It was published by 
Newnes, an imprint of Butterworth- 
Heinemann and copyrighted 1999. 
The ISBN is 0-7506-7161-0. It costs 
$34.95 and can be ordered online at 
www.newnespress.com or by 
calling 800-366-2665. 

In addition to books, many 
Internet sites also contain infor- 
mation that is useful to those 
working in land mobile radio. 2 
A good online computer-based —t a 
training course is available at: n order call, 1-8006: 
www.motorola-wls.com/ : ; , Ve 
CW_ACS002/ebt/course.htm. we > , = 
This site provides a good tutorial % 
on trunking and the Motorola 
Astro digital radio. 

Another popular land mobile 
radio Web site is Rune’s LMR Links 
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Multiplier Industries Corp. 
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SIGNALS F 
GROUND 


On Sept. 11, 2001, firefighters, police 
officers, EMS workers and dispatchers 
not only battled dust and fire, but 
faced disabled communications as well. 
Despite the devastating damage, they 
continued to work to save lives. 


By James Careless 


public safety networks are hard to 
disrupt. Weeks after the attack on 
s eNew York’s World Trade Center, 


public safety communicators continue to assess 
how badly their networks have been damaged. The 
bottom line is, communications systems were bat- 
tered but not beaten. 


The fall of a legendary site 

As tower sites go, 1 World Trade Center was one 
of the best in the world—certainly the best in New 
York City for wide-area coverage. Small wonder: 
with a rooftop 1,368 feet above street level, 1 WTC 
was the highest building on the East Coast. The 
nearly one acre of rooftop bristled with antennas 


& . 
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COMMUNICATIONS 
COMBATING CHAOS 


Thousands of Americans cheered emergency workers as 
they arrived at ground zero. On MRT’s cover this month is 
one of the heroes they were cheering: Sot. Brian Boyar of 
the New York City Sheriff's Office Firearms and Tactics Unit. 

An MRT public safety subscriber captured this moment 
in the 23-minute interval between the two collapses of the 
World Trade Center towers. 

"When [2 WTC] collapsed, it was everyone running 
around, You just took care of one thing at a time, as you 
were going down the street. Guys were trapped everywhere,” 
said Michael Coppola, the 10-year subscriber who contrib- 
uted this photograph. 

Coppola was at this scene of horror because he was re- 
porting on a two-way radio notification system for the New 
Jersey/New York metropolitan area called Metro Fire Radio. 

Metro Fire Radio keeps members of public safety agen- 
cies and the press informed of ongoing emergencies. |ndi- 
viduals may also keep in touch with one another over the 
system. The system uses UHF radios (452.175MHz) to com- 
municate across several repeater systems throughout the 
metropolitan area, When a member hears of an incident, he 
retransmits the information over the radio system. Metro 
Fire Radio is “an off-duty type of club” that provides a ben- 
efit to public safety members, according to Coppola. 

“Since it has been established, Metro Fire Radio has grown 
to a membership of over 120 members,” Coppola said. “Most 
agencies in our area that have UHF radios dedicate a chan- 
nel for our organization.” Members also take photos of the 
incidents and coordinate with arson squads, emergency agen- 
cies and the press afterward. 

Coppola also was there because he wears all three public 
safety hats: He is a police officer, a firefighter and an EMT, 
As an officer with the Palisades Interstate Parkway Police in 


Continued on page 30 


Facing page: Sept 26: Members of the Colorado Task 
; Force One and California Task Force Three stand 

= amid the debris of the WTC in lower Manhattan. 
F Mike Rieger/FEMA News Photo. Above; Photo by 
ti: Michael Coppola, Metro Fire Radio. 


Sept. 19: NY firefighters have been central to the rescue operations 
underway at the WTC. These operations continue well into the night. 
Andrea Booher/FEMA News Photo. 


DEDICATION 


At press time, it is just four weeks since 
the simultaneous terrorist attacks on New 
York and Washington and the attack that 
was thwarted in the skies of Pennsylva- 
nia by selfless common citizens. 

It is still impossible to comprehen- 
sively report on the human cost of these 
atrocities—these wholesale mass mur- 
ders. MRT’s editors decided to focus on 
the repercussions in the telecommuni- 
cations community and on public safety 
communications effects in particular. 

We have combined our story by 
freelance telecommunications writer 
James Careless with contributions from 
the MRT staff to create this overview. 
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The communications complications of 
an urban disaster led us to concentrate 
most of this report on the World Trade 
Center attack. This is not intended to 
diminish the tragedies in Pennsylvania 
and Washington. 

Sept. 11 was National 9-1-1 Day, 
and hundreds of public servants gave 
what Abraham Lincoln called “the last 
full measure of devotion.” Many val- 
iant police, fire and emergency medi- 
cal teams’ signals from ground zero 
went silent on Sept. 11. This report is 
dedicated to them and to the PSAP 
operators and dispatchers who sup- 
ported them. —The Editors 


spaced at about every five feet. 

“It offered the most efficient cov- 
erage for public safety, or indeed any 
kind of RF transmission,” said John 
Paleski, president of Old Bridge, NJ— 
based Subcarrier Communications. 
Subcarrier, a communications site 
management company, lost numer- 
ous antennas when 1 WTC collapsed. 

Pinnacle Towers’ Joe Furmanek, 
director of investor relations, ech- 
oed Paleski’s assessment. Based in 
Sarasota County, FL, Pinnacle 
had the management contract for 
42 non-broadcast antennas on 
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New Jersey, Coppola helps the 
Phoenix Team, a crisis-intervention 
unit, among many other public 
safety ventures. 

On Sept. 11, he and two other 
Metro Fire Radio members, Dave 
LaGruth and Matt Schneiderman, 
arrived about eight blocks away 
from the WTC, in front of the 
NYPD ist Precinct. They began 
taking photos—"Our original rea- 
son for going to this job,” Coppola 
said. But when 2 WTC collapsed, 
and they reached the initial- 
response staging area, they had 
no time to take pictures. “We im- 
mediately began washing off 
firefighters who couldn't breath 
because they were covered in de- 
bris and ash. After we ‘rehabbed’ 
the brothers in the area, we 
started putting out numerous 
debris fires with fire extinguish- 
ers,” Coppola said. 

The group soon had to take 
cover again as the north tower 
collapsed. Once the situation sta- 
bilized, they “got right back to put- 
ting out even more fires and dodg- 
ing exploding car fires—photo- 
graphing what we could when we 
could,” Coppola said, 

In this way, Metro Fire Radio 
played its part in this disaster that 
motivated many Americans to 
help, whether in giving blood, con- 
tributing money or praying. 

“Looking back on the TV sta- 
tions when we got home, it was 
like watching the whole thing in 
‘mute’ without the screams and 
sound of 110 stories crashing to 
the ground,” Coppola said. 

—N. Chandler 
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1 WTC’s rooftop. 

“We covered public safety net- 
works, paging firms, cab compa- 
nies—the works,” Furmanek said. 
Federal government agencies were 
affected as well. Furmanek wasn't at 
liberty to identify them beyond say- 
ing, “Just think of all the highest- 
level ones in the country. They were 
all there.” 

Height alone didn’t make 1 
WTC’s rooftop ideal for transmis- 
sion; it was also the layout. 

“With the exception of the broad- 
cast tower, you had a very flat, 


uncluttered roof to work with,” ex- 
plained Pinnacle President Ben 
Gaboury. This made it possible to 
mount the antennas “in almost a 
geometric pattern,” he added, with 
the cables traveling neatly through 
hatchways “into the multiple 
equipment rooms one floor below.” 

For Richard Tell, losing the WTC 
sites was like losing a personal 
friend. Tell, the president of Las 
Vegas—based Richard Tell Associ- 
ates, had been the key RF safety 
consultant to the Port Authority 
of New York and New Jersey, 


Sept. 17; More than 1 million tons of rubble must be dealt with at the 
WTC, Michael Rieser/FEMA News Photo. 
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AN INDUSTRY 
RESPONDS 


The events of Sept. 11 affected 
several trade associations and land 
mobile radio manufacturers, 
whether it was in cancellations or 
in their rush to aid the rescue and 
recovery workers: 

AeroComm, Englewood Cliffs, 
NJ, helped cellular telephone com- 
panies and the Port Authority re- 
establish telephone and radio cov- 
erage at ground zero using infra- 
red transceivers and reconfiguring 
existing cellular telephone infra- 
structure in New Jersey. Aerocomm 
personnel are also working with the 
Port Authority to restore its emer- 
gency public safety radio systems. 

Nextel Communications, 
Reston, VA, began lending wireless 
telephones that day to federal, state 
and government agencies and to 
emergency service providers, such 
as the American Red Cross. More 
than 2,000 phones with unlimited 
cellphone and two-way radio ser- 
vice were delivered to New York, 
Washington and Boston. 

Itronix donated 20 of its por- 
table computers to the relief effort 
in New York. The computers can 
display three-dimensional models 
of debris in the area of the collapse. 
These renderings will assist in re- 
moval of the wreckage, as well as 
pinpoint the location of hazardous 
substances known to be in the 
buildings at the time of the collapse. 

The Industrial Telecommuni- 
cations Association canceled its 
2001 Private Wireless Spectrum 
Management Conference and 
Exposition after what ITA Presi- 
dent Laura Smith said was “care- 
ful consideration of all the rel- 
evant issues, as well as consulta- 
tion with the leadership of ITA, 
USMSS and CICS.” On Sept. 12, 
ITA had postponed the confer- 
ence, which was originally to be 
held Sept. 19-21 at the Grand 
Hyatt in Washington. 

The Personal Communica- 
tions Industry Association’s 
GlobalXChange scheduled for 
Sept. 11 in Los Angeles was can- 
celed. Two industry figures—COO 
of Metrocall Steven Jacoby and 
Karen Kincaid, a partner in a Wash- 
ington law firm—died on Amen- 
can Airlines Flight 77. —K. Taylor 


MOBILE RADIO TECHNOLOGY 3 ] 


hoht 


Motorola and the WTC broadcast- 
ers since 1996. Tell assisted the 
Port Authority in developing a com- 
prehensive RF safety program for 
the buildings. The rooftops had 
been measured and modeled on 
numerous occasions to ensure that 
technicians and maintenance 
workers on the roof of 1 WITC—and 
visitors viewing the city from the 


June 2001: The WTC was home to 98 


antennas, as shown in this photo taken 
during an RF emissions survey. Photo 
courtesy of Richard Tell Associates, 
Las Vegas. 


is 


roof of 2 WTC—would be safe. 

“It was a truly amazing trans- 
mission site,” recalled Tell. Having 
performed RF field measurements 
for the broadcast mast earlier this 
year, he added that “to see the WTC 
come down along with its 351-foot 
antenna mast made me feel sick.” 

All of the city’s TV stations used 
the antenna mast on 1 WTC. So did 
four commercial FM radio stations. 
All went off the air when the build- 
ing fell. Only one, WCBS (Channel 
2) had a backup facility in place at 
the Empire State Building. 

As for non-broadcast applications, 
the rooftops of 1 WTC and its twin, 2 
WTC, were home to a veritable for- 
est of antennas—98 in all. These 
served a wide range of networks, in- 
cluding the Port Authority’s 800MHz 
Ericsson EDACS trunking system, 
which was lost in the fire and build- 
ing collapse. One of the federal 
government’s 400MHz Motorola 
Smartnet trunking systems was de- 
stroyed as well, said Larry Van Horn, 
an editor with Monitoring Times, a 
magazine for scanner enthusiasts. 
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“Even the New Jersey Highway 
Patrol took a hit,” Van Horn said, 
because two-thirds of New Jersey 
was covered by an 800MHz trunk- 
ing system on the World Trade Cen- 
ter. Meanwhile, the New York State 
Police’s network was disrupted, but 
not destroyed, when 2 WTC disin- 
tegrated. That site was home to the 
state police 800MHz Ericsson 
Metro-21 EDACS trunking trans- 
mitters and antennas. Fortunately, 
the NYSP has sites and towers in 
other parts of the city. 

In the midst of all this mayhem, 
FDNY’s communications infra- 
structure emerged relatively un- 
scathed. “The fire department’s 
central offices each have their own 
transmitter antennas,” said a 
source within the department. Be- 
cause none of these sites was lo- 
cated at the World Trade Center, 
“they were completely unaffected,” 
the source said. 

Of course, this only applies to 
the FDNY’s dispatch function. Be- 
yond the immeasurable human 
cost, hundreds of mobile and por- 
table radios were lost when the 
Twin Towers collapsed on emer- 
gency responders from FDNY/ 
EMS, NYPD, the Port Authority 
and other emergency agencies. 
FDNY’s Field Communications 
Unit, which was at the World 
Trade Center, was also seriously 
damaged when 1 WTC collapsed. 

Meanwhile, the city of New York’s 
15-channel Motorola Smartnet Sys- 
tem network remained fully opera- 
tional during the crisis. According 
to Steve Gorecki, public relations 
manager for Motorola’s North 
America Group, it served as “a pri- 
mary system used for interop- 
erability.” The city’s Department of 
Information and Telecommunica- 
tion Technology (DoITT) was in 
charge of running it, 


Coping with the unthinkable 
When the World Trade Center 
was lost, the New York State Po- 
lice reacted quickly. The agency’s 
response was pragmatic and prac- 
tical: “We just took an antenna at 
another one of our sites and 
pointed it down into Manhattan,” 


STILE: BACKUP 
IS CRUCIAL 


Public safety communications 
coordination in New York is com- 
plicated enough on an average 
day. In the wake of the WTC at- 
tack, the process has become even 
thornier. Nevertheless, for Vincent 
Stile, those thorns surround a rose, 
and that rose is called cooperation. 

Stile, of the Suffolk County Po- 
lice Communications Bureau on 
Long Island, NY, is the local fre- 
quency advisor for Southern New 
York for the Association of Public- 
Safety Communications Officials— 
International. He is also APCO’s first 
vice president, and according to 
APCO’s leadership succession, he 
will become its president in 2003. 

“We have enough backup,” 
Stile said of the state of the post- 
attack infrastructure. “Our biggest 
need is frequencies.” 

New York public safety commu- 
nications officials have been dis- 
cussing action plans in case of a 
terrorist attack for more than 10 
years, Stile said, and “Things have 
been working. These guys have 
been putting in 12-hour days.” 

National 80O0MHz channels 
have been the primary routes for 
interoperability in the wake of the 
attack, Stile said, but it has been 
an effort to coordinate firefighters 
on VHF, police on UHF-T band 
and city services on 800MHz. In 
the future, interoperability chan- 
nels in UHF may be the regional 
focus, based on a UHF-TV chan- 
nel 16 waiver. 

An attempt had been ongoing 
within Region 8 (New Jersey, 
southern New York and western 
Connecticut) to coordinate efforts 
and to create an overlay plan prior 
to the WTC attack. In particular, 
an 11-agency group in the NYC 
area, including police, fire, EMS 
and DOT, has been working on 
interoperability and mutual aid 
since 1990. 

“We've been working on a 
communications network from 
Montauk Point (the eastern tip of 
Long Island) to Bergen County 
(NJ},” Stile said, but progress is 
slow because of the different tech- 
nologies used by all the agencies 
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in between. There is always bu- 
reaucracy as well. “We were just 
building out. Government works 
very slow, and money is always 
critical,” Stile said. 

The response to the disaster 
held numerous bright spots, Stile 
said. The New York State Police was 
able to get a Special Temporary 
Authority from the FCC to relocate 
from the WTC to the Chrysler Build- 
ing. With five stations in the area, 
that left NYSP with four sites for 
redundancy. The Port Authority of 
New York and New Jersey was able 
to switch its operations to its Staten 
Island site. The New York State 
Office of Emergency Management 
sent Stile two emergency base sta- 
tions that were quickly tuned and 
deployed to sites in Nassau County 
and on Rikers Island. 

Stile said he and his peers in 
Region 8 are preparing an overall 
report on how the public safety 
communications community re- 
sponded to the events of Sept. 11 
and what it requires to improve 
interoperability, To other agencies 
around the country that might be 
placed in an emergency commu- 
nications situation before this cri- 
sis has passed, Stile had advice: 
“Have backup systems and redun- 
dancy, Establish alternate paths, 
whether you're putting a system 
on a tower or a building. Have an 
overlay plan.” —D. Keckler 


said State Police Dispatcher Set. 
Bob Jones. Of course, this was a 
makeshift measure, as was the 
State Police’s deployment of VHF 
hand-helds. What was needed was 
a replacement for the WTC site, 
and the State Police soon found 
one at the midtown Chrysler 
Building. Surprisingly, this instal- 
lation went extremely fast, Jones 
said. In fact, “We had it up and 
running by the evening of the 
12th.” Fortuitously, previous ten- 
ants at the Chrysler Building site 
had left four antennas in place 
when they moved out. Better still, 
these tenants had also left an- 
tenna combiners behind, “so we 
were able to utilize the existing 
antennas,” Jones said. 
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This left the need for a transmit- 
ter. The day was saved by M/A- 
COM, which rushed a five-channel 
Ericsson independent 800MHz 
trunking system to the site. 
M/A-COM also threw in 200 hand- 
helds for good measure. 

Today, the coverage being pro- 
vided by the State Police’s Chrysler 
building site is “very good,” said 
Jones. “We now pretty much have 
the whole city back.” 

With the NYSP back on air, the 
next step will be to build a more 
permanent replacement site. “We're 
looking at probably trying to stay 
in the Chrysler building,” Jones 
said, “but obviously we have to do 
a lot of propagation studies.” 

Motorola also distinguished itself 
by sending 86 truckloads of gear to 
New York. These supplies included 
anew 15-channel Motorola 800MHz 
backup system for the Mayor's Of- 
fice of Emergency Management, 
which runs on the DoITT’s Smart- 
net System. Motorola employees 
worked around the clock to build the 
backup system, doing in 30 hours 
what usually takes three weeks. 
P & R Communications, Dayton, 
OH, supplied a trailer-mounted, 
107-foot tower, antennas and 
grounding equipment. Beyond this, 
Motorola delivered separate trailer- 
mounted 800MHz and 900MHz ra- 
dio systems to New York. 

“We've also sent in 10,000 por- 
table radios and 16,000 batteries,” 
said Motorola’s Gorecki. 


Rebuilding with resolve, realism 

Clearly, these emergency solu- 
tions (which also include the de- 
ployment of HF radios) are no sub- 
stitute for the loss of the WTC plat- 
form. It’s still unknown what will 
end up replacing the World Trade 
towers, with all their wonderful 
height. Chances are that if any 
structures are erected at the site 
in South Manhattan in the distant 
future, they will be no more than 
50 to 60 stories tall, in line with 
current architectural trends and 
the realities of urban firefighting. 

Even if a new World Trade Cen- 
ter should rise, phoenix-like, back 
up to 110 stories, would telecom 


companies put all their eggs in one 
basket again? It’s not likely, said 
Subcarrier’s Paleski. 

“We learned two lessons on Sept. 
11,” Paleski said. “The first is not to 
concentrate all of one’s critical tele- 
communications facilities in one 
place. The second is to have a backup 
ready to go immediately, in case 
something unthinkable happens. 

“No one learned this second point 
more cruelly than New York’s TV 
broadcasters,” Paleski added. “Why, 
WABC, WNBC, WWOR, WPIX and 
WNET had just finished installing 
their digital TV transmitters on 
1 WTC, days before it was destroyed.” 

It will be months before we know 
the full extent of how badly New 
York’s public safety networks were 
damaged. In fact, given the height- 
ened emphasis on U.S. homeland 
security, we may never know. Were 
the city and state networks caught 
unprepared? Yes and no. Yes, in 
that no one expected the World 
Trade Center towers would be com- 
pletely destroyed. No, in that 
backup plans were in place, and the 
people who manned them did their 
jobs, despite the catastrophe. Mf 


Careless is a freelance telecommunications 
writer based in Ottawa, ON, Canada. His 
email address is james@tjtdesign.com, 


Sept. 13: The airplane alert 
antenna sits amidst the rubble. 
Originally it was on the roof of 
the WTC. Andrea Booher/ 
FEMA News Photo. 
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| Table 1. ETS EN 300-394-1 requirements for wideband noise. 


Wideband noise measurements 
on TETRA transmitters 


Performance requirements for TETRA mobile and fixed equipment require testing 
the interference levels produced by the transmitter. 


By Richard Ridgewell and Tim Carey 


he ETS EN 300-394-1 stan- 

dard defines the radio test 
methods to be used in 
TETRA type testing. The specifica- 
tion includes a definition for the 
minimum performance, the test 
method to be used and the accept- 


255 symbols within each burst. 
The measure of average trans- 
mitter power level will be used as 
the 0dB reference for the wideband 
noise measurements. 
Within the bands specified in 
Table 1 at the left, measure- 
ments must be made 


at 112.5kHz, 262.5kHz, 


| Frequency offset | Wideband noise minimum requirement momen and frb 
| 7 + " Zz. 

| from carrier Mobile station (MS) | Base station all Th for 

e conformance 

Power level Power level | Classes & MS specification for accept- 

<1W >1W | Power level > 5 able uncertainty intro- 

>frb =100dBe | —100dBc | —100dBc duced. by the measure- 

&(_SaSys+)4Y YT _———1#———————, ment equipment used to 

| 5Q0kHz~-frb —80dBc —85dBc —90dBc test wideband noise is: 
250kHz-500kHz | —80dBc —83dBc —85dBc j 

- RF power relative to 
100kHz-250kHz | —75dBc —78dBc | —80dBc OdB reference (OdBc to 


— 


Note that “frb” denotes the frequency offset corresponding to the near 
edge of the received band, or SMHz (IOMHz for frequencies above 
520MHz), whichever is greater. All levels are expressed in dBc relative 
to the actual transmitted power level, and in any case, no limit greater 


—45dBe) = +1.0dB 


RF power relative to 
OdB reference 
(<-45dBe to —105dBe) 


than —55dBm for offsets <frb or —70dBm for offsets >frb shall apply. = +1,5dB 


able uncertainty level of the mea- 
surement equipment. 

For wideband noise, the standard 
requires that the measurement be 
made through a TETRA filter. This 
is a Nyquist filter with an 18kHz 
bandwidth. The wideband noise- 
performance limit varies as a func- 
tion of both transmitter power class 
and offset from carrier. 

The measurement method 
specified in the standard states 
that the test system will calculate 
the average noise power over at 
least 20 TETRA bursts. The mea- 
surement samples must be taken 
synchronously with the transmit- 
ted burst. Furthermore, sample 
data must cover at least 200 of the 
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Limitations of test methods 

General-purpose spectrum ana- 
lyzers suffer from a number of de- 
ficiencies that make them unsuit- 
able for this measurement. Typi- 
cally, spectrum analyzers do not 
incorporate a TETRA filter. This fil- 
ter is not possible to implement ac- 
curately as an analog filter. In- 
stead, a spectrum analyzer uses 
swept measurement with a narrow 
IF resolution bandwidth. The re- 
sponses are weighted and summed 
to approximate an otherwise true 
Nyquist response. 

For a measurement made using 
the TETRA filter, the dynamic 
range requirement is 100dB. Re- 
ducing the resolution bandwidth 


for a swept measurement ap- 
proach increases the dynamic 
range requirement (e.g., a 180Hz 
resolution bandwidth implies a 
dynamic range of 120dB). This 
presents a significant challenge 
for the log amp and detectors of 
any spectrum analyzer. 

TETRA requires that the 
wideband noise measurement be 
performed while synchronized to 
the bursted carrier. Anormal spec- 
trum analyzer cannot maintain 
synchronization with the carrier 
while tuned to the offset frequency. 
Why can’t you just sweep the spec- 
trum analyzer slowly across the 
measurement channels? First, 
swept spectrum analyzers only see 
one portion of the spectrum at a 
time and therefore might miss the 
occurrence of the burst. Second, a 
slow sweep will give a small video 
filter bandwidth. Video filters are 
applied after RF detection and log 
conversion, Applying a filter to a 
noisy power series, after log con- 
version, will return a measure- 
ment error. 

Furthermore, any rise in noise 
level during the burst period will 
be rejected by the action of the 
video filter. The default video filter 
setting can usually be replaced by 
a user-specified value. If a video 
bandwidth much greater than reso- 
lution bandwidth is selected, then 
this introduces another variable— 
namely, many video samples for 
each pixel will be on the spectrum 
analyzer screen. Most spectrum 


Ridgewell is principal design engineer and 
Carey is product marketing engineer for |FR 
Systems in Stevenage, England. 
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analyzers use a selection algo- 
rithm, which attempts to pick out 
the sample peaks. Again, this leads 
to ambiguity when trying to mea- 
sure noise power. 

Spectrum analyzers may provide 
external gating capability so that the 
analyzer only sweeps when the 
TETRA transmitter bursts. This 
overcomes some of the drawbacks of 
using a spectrum analyzer, but a 
gated sweep requires the addition of 
a second receiver to be tuned to the 
carrier or the supply of external trig- 
gering from the device under test. 

All of these problems make gen- 
eral-purpose spectrum analyzers 
unsuitable for TETRA wideband 
noise measurement. 


Creating specialized equipment 

To address this specific testing 
need, IFR Systems developed a 
TETRA-specific signal analyzer. 


SINGLE-STAGE, DOWN 
CONVERSION FRONT END 


Figure 1. 2310 block diagram. 


PROCESSING DISPLAY 


The Model 2310 (Figure 1) uses a 
single-stage downconverter to cre- 
ate an IF of 10.71MHz. The IF sig- 
nal is amplified to match the oper- 
ating point of the instrument’s ana- 
log-to-digital converter. The ana- 
lyzer uses a single-bit bandpass 
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delta sigma converter. This pat- 
ented converter architecture was 
developed to obtain a dynamic 
range suitable to the rigorous de- 
mands of TETRA transmitter test- 
ing. Once digitized, the IF is passed 
to dedicated signal-processing 


Ad 
~ 


— aes a ee a ee 
mt @' For half a century, Sinclair Technologies has been making waves in the wireless communication industry. 
From this experience we now look to the future with the industry's most trusted and durable range of 
Simctain Wireless communication products. From antennas to transmitter combiners to receiver multicouplers to 
filters, when you want to get the message across the name to trust is Sinclair. 
Visit us at the Communication 2001 Show - Booth #901 
www,sinctech.com 1-800-263-3275(CAN) 1-800-288-2763(USA) TECHNOLOGIES INC. 


SimCLAIR 


Receiver 
Multicouplers 


*3 


CIRCLE (33) ON FAST FACT CARD 


WWW.MRTMAG.COM 


Table 2. Residual noise floor of the 2310. 


OFFSET FREQUENCY | 2310 RESIDUAL NOISE FLOOR (i8kHZ BANDWIDTH) 


Fc < 500MHz | SQOMHz < Fe < 1GHz 
100kHz—250kHz -88dBc | -88dBc 
250kHz-500kHz -98dBe | —98dBc 

| 500kHz~SMHz —~100dBc | —98dBc 
> 5MHz ~105dBe | -103.5dBc 


hardware that generates a filtered 
1/Q data stream. The I/Q data are 
passed to an Analog Devices 
SHARC DSP that runs the TETRA 
measurement algorithms. 


TETRA wideband noise 

The analyzer performs synchro- 
nization by demodulating the sig- 
nal to find the training sequence. 
This is used to set an accurate 
internal-timing reference that en- 
ables the measurement software to 


predict when the transmitter is 
bursting and to avoid the need for 
a second receiver or external gat- 
ing input. 

When configured for the major- 
ity of its TETRA measurements, 
the analyzer has a noise floor den- 
sity of —128dBc/Hz, equal to 
—85dBe in a TETRA filter. 

To extend the dynamic range to 
more than 100dBc, as required for 
wideband noise measurement, the 
analyzer incorporates a switched-IF 


bandpass filter. The filter is used to 
pass the noise channel and to re- 
ject the carrier. This allows the IF 
sensitivity to be increased without 
fear of saturation by the carrier. 

For carrier offsets greater than 
250kHz, the dominant factor be- 
comes the noise floor of the local 
oscillator. Reciprocal mixing be- 
tween the local oscillator and the 
incoming TETRA carrier ensures 
that the IF noise floor does not fall 
below the local oscillator noise floor. 
However, the local oscillator noise 
floor is more than —105dBe when 
measured through a TETRA filter 
and therefore exceeds the transmit- 
ter specification. 

Table 2 above shows the varia- 
tion in instrument sensitivity 
against offset from carrier. The 
analyzer’s residual noise is below 
that of the TETRA specification for 
all offsets. 
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Figure 2. Setup for enhanced wideband noise measurement. 


Enhanced wideband noise 

The analyzer’s option 01 is de- 
signed to increase the maximum 
measurement range from -105dBe 


to —110dBe and thereby to provide 

a 10dB measurement standoff 

against the ETSI requirement. 
The analyzer provides no image 


rejection. The IF frequency is 
10.71MHz, giving an image re- 
sponse 21.42MHz away from the 
desired input signal. If the trans- 
mitter under test has a flat noise 
floor extending beyond 26.42MHz 
(S5MHz plus image frequency) from 
the carrier, then the noise floor will 
be raised by 3dB. Option 01 re- 
moves image noise from contribut- 
ing to the measurement. 


Wideband noise measurement 

The function of the external com- 
ponents is to produce an IF in the 
range of 80MHz to 200MHz that is 
then fed to the analyzer as the RF 
input. In this way, sufficient selec- 
tivity is obtained to prevent device- 
under-test image noise from com- 
promising the measurement (i.e., 
with an externally generated IF of 
80MHz, the image product seen by 
the analyzer is 160 MHz away). The 
noise profile of a TETRA transmit- 
ter will diminish sufficiently at 
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| Table 3. Residual noise floor of the 2310 with external down converter. 


MEASUREMENT SYSTEM RESIDUAL NOISE FLOOR 


OFFSET FREQUENCY 
(18kHZ BANDWIDTH) 
| 2310+ EXTERNAL ETS! 
| COMPONENTS 
100kHz-250kHz -90dBc -80dBc 
250kH2-500kHz ~100dBc | gsaBe 
500kHz~SMHz | ~100dBc ~90dBc 
>5MHz -110dBc —100dBc 


that offset, and consequently will 
not raise the noise floor seen at the 
analyzer’s 10.7MHz IF. External 
components are not supplied as 
part of the option. 

It is important to minimize the 
SSB phase noise of the external LO 
to avoid generating noise contribu- 
tion through reciprocal mixing be- 
tween the LO and the TETRA TX 
input signal. Tests have shown that 


to achieve reliable results, the LO 
SSB phase noise should be better 
than -155dBc/Hz at 5MHz offset 
and -133dBe at 100kHz offset. 
With an appropriate LO fre- 
quency setting, the analyzer can be 
instructed to synchronize to the 
TETRA carrier with a single key 
press. In addition to setting a tim- 
ing reference, the analyzer’s syn- 
chronization process measures the 


amplitude of the carrier to act as a 
reference point for the measurement. 

The next step in the measure- 
ment process is to make a noise 
measurement by retuning the ex- 
ternal LO frequency to mix the 
noise sideband of interest to the 
center frequency of the external IF. 
For each frequency offset specified, 
the noise power is averaged across 
20 data blocks that have been cap- 
tured synchronous to the transmit- 
ter burst. 


Results 

The noise floor of the measure- 
ment system depends on both the 
analyzer and the specification of 
the external IF, as shown in Table 
3 above. These results show that 
the enhanced setup always gives at 
least 10dB headroom between the 
ETSI specification and the mea- 
surement noise floor. Be 
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Understanding 
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geometry 


When purchasing a digital radio system, it is important to know how the system 
performance is characterized. Not all modulation schemes are created equal. 


By Stephen Bartlett 


esigning a digital radio sys- 

tem can be challenging, es- 

pecially with transmitter 
power limits and bandwidth re- 
strictions imposed on modern wire- 
less systems. These restrictions can 
influence the radio’s modulation 
design—particularly when a large 
quantity of data is transmitted over 
a narrowband channel. 

The most critical modulation de- 
sign parameter is encoded symbol 
separation. When several encoded 
symbols (M) are needed in a narrow 
bandwidth application, they should 
be carefully separated to minimize 
the cross-correlation—or symbol 
overlap—between them, defined as 
the cross-correlation metric (p). A 
well-designed symbol separation 
ensures that a system will have a 
consistent performance and operat- 
ing range without demanding exces- 
sive transmitter power. 

Orthogonal symbol sets are 
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necessary to achieve optimal symbol 
separation. To clarify, imagine that 
the modulation symbols are vectors 
in a geometric signal space. Each 
symbol has its own vector magnitude, 
or bit energy (£6), and direction with 
respect to other symbols being trans- 
mitted. When the angle () between 
any two of these vectors is 90°, the 
symbols are orthogonal (perpendicu- 
lar). The cross-correlation metric is 
equivalent to the cosine of the angle 
(>) between any two symbol vectors, 
p = cos(), with values of -l<p<=+1. 

This geometry can be easily vi- 
sualized with a four-symbol (M=4) 
quadrature phase modulation de- 
sign. When the symbols are or- 
thogonal, each occupies a point at 
the center of the quadrant of a 
phase circle, separated by 90°. With 
frequency-shift keyed modulation, 
however, this analogy does not ap- 
ply. Each FSK symbol has a unique 
frequency, with some spectral 


overlap between adjacent symbols 
in the set. These overlapping FSK 
symbols will be orthogonal only 
when the maximum signal level of 
one symbol waveform occurs at the 
zero-crossing of another, as shown 
in Figure 1 on page 44. Two FSK 
symbols are orthogonal when sepa- 
rated by a specific frequency (Rs) 
determined by the multiple inverse 
of the symbol period (7s). For co- 
herent FSK systems, orthogonal 
separation occurs at Rs = 1/(27s). 
For noncoherent FSK systems, this 
separation is Rs = 1/T. 


Accounting for RF environment 

If symbols are transmitted one 
at a time, non-simultaneously, 
why does this overlap matter? To 
detect symbols, a digital receiver 


Bartlett is a wireless systems engineer and 
consultant for terrestrial and space applica- 
tions. His email address is bartlets@ero/s.com. 
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“ICS — Intermittent Communication Service 


Performance 


will correlate the energy of the 
phase, frequency or amplitude, de- 
pending on the modulation scheme. 
This is a straightforward process 
when the symbol energy is well 
above the noise—there will be few 
errors in choosing one symbol! from 
another, However, in a low-signal, 
high-interference environment, 
this gets difficult, unless enough 
separation exists between symbols 
to make the proper choice, 

The description of a simple FSK 
receiver’s operation is useful for il- 
lustrating how symbol cross-correla- 
tion can degrade link performance. 
A symbol is received when its spe- 
cific frequency detector has more 
energy oulput than noise coming 
from the other detectors. Within each 
symbol period, the detectors build to 
a maximum, then gradually decline, 
due to filter hysteresis, holding some 
energy into the next symbol period. 
When signals are weak compared to 
noise, this creates an uncertainty in 


Figure 1, Adjacent FSK orthogonal symbols with a symbol rate Rs=1/7Hz. 


(Noncoherent receiver detection case.) 


the receiver’s ability to choose which 
detector has the peak symbol energy 
during each sample period—espe- 
cially if these symbols are close to- 
gether with a large spectral overlap. 


Symbol separation is a key pa- 
rameter for predicting the probabil- 
ity of bit error (P,) of a digital sys- 
tem. This P, is calculated using the 
statistical Q function to relate the 
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Figure 2. Average BER curves for different values of p. 


cross-correlation and bit energy-to- 
noise ratio (Eb/No) (neglecting in- 
terference) to the bit error perfor- 
mance (BER): 


=f PE 


The Q function is maximum, P, 
= 4 (50% errors), when its argu- 
ment is zero (no signal), and ap- 
proaches its minimum value (al- 
most zero errors) when the signal 
is much greater than the channel 
noise, The p metric in the equation 
scales the £b/No ratio up or down, 
as determined by the symbol sepa- 
ration, and adjusts the Q function's 
argument, improving or degrading 
P,, Binary antipodal symbols (M=2), 
like BPSK, have a maximum sym- 
bol separation angle of 180° (p = 
—1) that scales the 2b/No ratio by 
a factor of 2 and improves the P,. 

BPSK antipodal modulation has 
one of the best P, performance curves 
in digital design because of this large 
symbol separation. For multiple sym- 
bol schemes, however (M>2), optimal 
separation is defined when all sym- 
bol vectors are mutually orthogonal 
(p=0). For FSK systems, mutual or- 
thogonality requires critical spacing 
that increases the bandwidth by the 


number of symbols times the sym- 
bol separation frequency (Mx Rs). 
For this reason, mutually orthogonal 
FSK designs are not feasible in nar- 
row bandwidths. 

If all the symbols cannot be or- 
thogonal, then at least they should 
be consistently spaced to minimize 
differences between the p metric 
values. Large spreads of p values 
degrade system performance, This 
can be illustrated by modeling a set 
of BER curves using test patterns 
consisting of chosen symbol pairs, 
or pattern duets (as opposed to 
pseudo-random noise [PN] sym- 
bols). Each pattern duet generates 
a BER performance curve that, 
compared to an idea! orthogonal 
curve, can measure the effect these 
cross-correlation values have on 
the system. 

When orthogonal symbols are 
tested in this way, each of the pat- 
tern duets has identical BER 
curves—each laying on top of the 
ideal orthogonal curve as shown in 
Figure 2 above, labeled p=0. When 
nonorthogonal symbols with large 
spreads of p values are tested in this 
way, the pattern duets will have dif- 
ferent BER curves—each stretching 
farther from the ideal orthogonal 
curve as their p values approach + 1. 
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Consider a specific case of a 
noncoherent, M=4 FSK digital 
modulation scheme designed for a 
narrowband channel. Each per- 
symbol frequency is modulated by 
kx600Hz (k = +1 and +3) result- 
ing in the symbol set (+600Hz, 
+1,800Hz) transmitted at a rate of 
4800 baud. If this symbol set were 


orthogonal, the difference between 
any two symbols (k,—k,) would be 
equal to an integer multiple of the 
symbol rate: (k,—k,) =n X 4800. Be- 
cause no two symbols satisfy this 
condition, it is clear that this 4-FSK 
example is nonorthogonal. 

There are three values for the 
frequency spacing between these 
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symbols: 1,200Hz, 2,400Hz and 
3,600Hz, with three p metric val- 
ues: 0.9, 0.67 and 0.3, respectively. 
It is interesting to note that the 
lowest p value corresponds to the 
largest symbol spacing (3,600Hz) 
between the +1,800Hz deviation 
points. This design case was used 
to generate the set of nonorthogonal 
pattern duet test curves with the 
large spread of p values labeled in 
Figure 2. When this nonorthogonal 
system is tested using the standard 
PN test pattern, the red PN curve 
in Figure 2 results, showing a sys- 
tem performance several decibels 
poorer than ideal. This specific-case 
4-FSK-modulation design suffers a 
degraded BER system performance 
due to its varied nonorthogonal 
p values. 

In a Rayleigh-faded channel, the 
BER performance predictions use 
the equation: 


E(o )Eb 


Ph-faded = Q N 
oO 


where E(q?) is the Rayleigh-fad- 
ing term. This Rayleigh term predicts 
performance degradations similar to 
the (1-p) cross-correlation term. 
Therefore, nonorthogonal systems 
like the 4-FSK example above may 
have static BER performance curves 
similar to the faded-channel perfor- 
mance of an ideal orthogonal system. 


Applications to system purchase 
Buyers should know how the 
performance of any prospective 
digital system is characterized. It’s 
unrealistic to expect the perfor- 
mance of a nonorthogonal modula- 
tion design to be predicted from the 
standard orthogonal symbol perfor- 
mance curves found in textbooks 
and industry references, This is 
especially important when consid- 
ering narrowband FSK modulation 
systems having M>2 symbols. 
When analyzing such systems, be 
wary of those with unequal symbol 
separations having several p values 
greater than zero. Such modulation 
schemes can suffer from reduced 
link performances when passing 
typical random data patterns. 
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Point-of-Sale Perspective 


The Wizard of Oz and Bill 


Many two-way operators and technicians, in commercial operations and in 
public safety, owe their start in the business to their roots in amateur radio. 
Here's one way to give a little back and pick up a tax credit at the same time. 


By Joe Phillips 


There is a big distinction be- 
tween Bill Ake and the Wizard of 
Oz, and let’s hope it stays that way. 
It may not. 

Dorothy and Toto discovered that 
the Wizard was a blowhard who was 
pulling levers and making much 
useless noise without any signifi- 
cance. Bill Ake, W8PRH, a Fairfield, 
OH, amateur radio operator, also 
has levers (actually multiple, linked 
radio stations), but his noise is of 
great significance to two-way mo- 
bile-equipped travelers in the states 
of Indiana, Ohio and Kentucky. 

It is known as the “Mighty 190” 
operating on 145.190MHz—simply 
a system to allow automobile travel- 
ers in those states (traveling sales- 
men, skilled laborers and truckers) 
to communicate with each other from 
their vehicles as if all were in the 
same room instead of being scat- 
tered across the map of the Midwest. 

The “Yellow Brick Road” in Bill’s 
kingdom (where all this takes 
place) spans the areas crossed by 
three interstates (I-75 and I-71 in 
Ohio and Kentucky plus half of 
1-74 in Indiana). 

From a single transmitting 
tower in northwest Cincinnati, 
Bill’s system links 11 other trans- 
mitting and 44 receiving stations, 
dotted throughout the three states, 
to make it happen. The entire sys- 
tem is operating on amateur radio 
frequencies, and one needs a ham 
radio license to participate (but 
nothing but a receiver is needed to 
listen in on 2m frequencies). 

Simply put, a Mighty 190 partici- 
pant crossing I-480 near Cleveland- 


Phillips, KBQOE, a federally licensed ama- 
teur radio operator for 42 years, is the elected 
Section Manager of Ohio for the American 
Radio Relay League. He lives in Fairfield, OH. 
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Hopkins airport can discuss the 
weather (or traffic, or politics or the 
Indians) with a similar equipped 
mobile traveler in Lexington, KY. 
Need power? No, 10W to 15W will 
do. Need a huge antenna? No, not 
for either vehicle. 

First, of course, this system is no 
ordinary mobile communications 
repeater system —a fact noted even 
in the national magazine for ama- 
teur radio, QST, in April 1996. The 
“Fairfield Wide-Area System” (its 
official name) uses links, some with 
microwave technology, located in 
numerous volunteer and commer- 
cial tower locations, to create the 
largest multilink repeater system 
in the United States. Similar sys- 
tems exist in San Diego County in 
California, the Washington-Balti- 
more corridor in the nation’s capi- 
tal, Long Island, NY, and between 
Los Angeles and San Francisco. 
None of these systems have any- 
where near the complexity or in- 
frastructure of Bill’s “Mighty 190.” 

Much of the equipment is do- 
nated commercial equipment, 
mainly General Electric Mastr II 
or Motorola Micor-Motrac mobile 
and base station units retuned to 
the amateur frequencies in the 2m 
band. These top-notch electronic 
radios make the system easy to 
maintain, so it has little or no 
downtime. (Spare parts are more 
available for commercial-grade 
units than for amateur-only ra- 
dios.) This is extraordinary, consid- 
ering the size of the system, the 
number of working locations and 
considering that it’s staffed by full- 
time volunteers. Operations are 
also made possible by thousands 
of hours of donated time by nu- 
merous hams for maintenance 
and monitoring. 


Now, what’s the problem? 

The system grew from the early 
1980s without either a permanent 
financial system or a regular system 
for acquiring spare parts and new 
repeater stations. The chief sponsor, 
the Fairfield Amateur Radio Associa- 
tion, does not have a dues system and 
does not want to start one. 

Since 1982, the system has ex- 
isted exclusively on voluntary con- 
tributions, and every- 
one wishes this ar- 
rangement to continue. 
In the past, many vol- 
untary contributions 
came from ham radio 
events such as the fa- 
mous Dayton Ham- 
vention. At one point 
last year, the system 
had but $400 in the 
bank when normal 
monthly expenses were more than 
$1,350 in utility, maintenance 
and insurance costs. That’s quite 
a squeeze. 

An additional, and even more 
troublesome, problem is obtaining 
additional replacement transceiv- 
ers and spare parts. As the system 
gets older, replacement units are 
needed. Remember that all equip- 
ment now in service consists of the 
reused and retuned commercial 
units Bill first obtained. 

Therefore, the call is out for 
those with transceivers and spare 
parts (for example, parts for GE 
Mastr II radios, those that operate 
in the 450MHz range}. Please con- 
tact FARA, at P. O. Box 40473, Cin- 
cinnati, OH 45240. As always, such 
donations are tax deductible. 

Remember, the big distinction 
between Bill Ake, W8PRH, and 
the Wizard of Oz is that Bill’s sys- 
tem works. | 
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making much 
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Antenna features non-staining rubber cushion 


Antenex’s TMGPS trunk- 
mount antenna combines GPS and 
mobile communications in a system 
that pro- 
vides the 

user with 
two-way 
communications capa- 
bilities and a GPS re- 
ceiver. The Micro GPSx 
receiver is a durable an- 
tenna with 27dB active reception, 
allowing the user to pinpoint his 
location using the GPS system. By 
combining the antenna with an in- 
dustry-standard NMO mount, the 


system can be used for a variety of 


two-way communications sce- 
narios. A non-staining neoprene 
rubber cushion under the mount. 
ensures that it will not stick to or 
stain a vehicle's finish. This cush- 
ion also isolates the mount against 
vibration, providing a firm and 


lasting fit to the trunk lid. Made of 


type 302 stainless steel, the bracket 
features a design that enables it to 
be mounted to most new high-tol- 
erance trunk lid seams. The mount 
features a low-profile design and 
may be easily removed. 
WWW.ANTENEX.COM 


Antenna provides GPS 


The low-profile GPS/cellular 
Mercury antenna from Centurion 
Wireless Technologies delivers 
GPS tracking and omnidirectional 
cellular coverage in a package less 
than 0.675" high. The antenna is 
for external use on commercial 


in small package 


vehicles for tracking applications 
and is housed in a radome suitable 
for a commercial trucks or similar 
vehicles. The antenna comes with 
cables and RF connectors for any 
GPS/telecommunications package. 
WWW.CENTURION.COM 


Glass-mountable 


The CL35_ glass- 
mountable Euro style 
compact antenna from 
Antenna World comple- 
ments a vehicle’s appear- 
ance, This series pro- 
vides 2.1dBi of gain at 


antennas 


complement vehicle's appearance 


800MHz or 900MHz. The patented 
coupler provides thru-glass signal 
transfers. Other whips are avail- 
able for 3dB, 5dB and 7dB of gain 
for these bases. Kits include cable 
and any connector. 
WWW.ANTENNAWORLD.COM 


Trunk antenna 


The Constellation 
series long-haul truck 
antenna from An- 
tenna Specialists is 
designed for use with 
XM satellite radio re- 
ceiver hardware. Opti- 
mized for tractor- 
trailer installations, 
this design is ground- 
plane-independent 
and may be mounted 
on “west coast” mirrors 
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supports satellite apps 


up to '/2” OD to 1.188" OD tubes. 
The XM5000 is engineered to meet 
XM satellite radio specifications 
for mobile antennas. Each an- 
tenna is supplied with cable and 
connectors to accommodate terres- 
trial and satellite hook-up to the 
XM receiver module. The antenna 
is 48" long including the mirror 
bracket, and it weighs 34 ounces 
including the bracket and mount- 


ing hardware. 
WWW.ANTENNA,COM 


Antenna combines | 
GPS with trunking 


Model ASP-1860TGPS from: 
Antenna Specialists is a 
3dBd gain rooftop mounting an- 
tenna that combines active! 
GPS location with broadband: 
trunking or cellular capability ' 
for complete frequency cover-' 
age without tuning. The 

antennas can be in-! 

stalled on transit, 

construction, police, 
or emergency vehicles as well as’ 
applications that include tracking 
programs for fleet equipment man- : 
agement. They can be installed us- | 
ing an existing %" hole. A weather- | 
proof ultrasonic seal and O-ring at 
the mount interface protect against 
extreme weather conditions. 
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Antenna 
offers 
2.1 dBi gain . 


The CLR-9001: 
patch-style an- 
tenna from An- 
tenna World is, 
1" xX 4" and '/a": 
thick and offer: | 
2.1dBi of gain. It is designed fo. 
hidden installations in vehicles. 
The CLR-9002 antenna uses 
double-shield RG-174 a 
the full 10' length. 
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GPS antenna offers | 
compact design 


Radiall/Larsen Antenna) 
Technologies’ GPSTM antennais | 
designed for asset tracking and | 
AVL applications. Its dimensions 
are 0.5" height and 1.7" x 1.7" 
square. The antenna provides a low 
profile by mounting directly to the 
vehicle with a trunk mount 
bracket. It features an active GPS | 
module with an LNA gain of 28dB. | 

WWW.RADIALLLARSEN.COM ! 
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Number Hotline 
114 veces. 514-735-5248 
ae .. 201-227-0066 
LLL ceesecssees 602-275-4505 
: | 800-203-2658 
) a: 440-349-8400 
BAS screrserel 949-458-7277 
QB vsecsseessses 803-892-2181 
DENG: vevensored 800-423-3858 
| 908-548-3737 
QD veercecersen 604-231-7777 
AO. oscsssesees. 508-751-5800 
TUG, osanarad 336-769-2885 
BS osanchatoanes 800-854-0547 
BB ennesereeone’ 800-521-2203 
BE cn aecnace’ 972-429-7160 
a 800-872-6233 
BG usw 604-382-8268 
Do oeascoics 760-597-3814 
PP pecs 214-819-4281 
Divan! 562-404-9998 
$1 snsees: 816-472-5544 
LOOP: 915-533-5119 
HOO scsser0ee3 781-961-9600 
LOB ceesecesces 615-771-2560 
BB sccicmses 905-860-5546 
DD isccovscexceel 206-450-6041 
PO cccrcrewcrns’ 866-947-4348 
VOB iwescscisral 760-781-3232 
PF vccccovsnssted 205-655-0004 
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Number Hotline 
1B voreccseeeee 818-764-1333 
16 ees. 708-538-6333 
16, cscsunoes 800-505-TEST 
OF ees 914-241-9510 
Se 800-874-8663 
ore 877-OPENSKY 
: ae 317-692-6666 
BO veesesesesees 219-936-4221 
104 oreesesees 404-872-0722 
DED ccsansncakasd 714-257-0300 
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TIGSvcccoenced 732-404-2400 
PID ccscsed 925-229-2034 
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10 sexe 800-968-5601 
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LT eeeeae: 800-894-2609 
Banari 716-549-4700 
Prats 402-467-5321 
Diseccesscssu 310-404-2700 
Mis ccemassad 800-221-0732 


14 wo... 425-820-6363 


CORRECTION: In the September 2001 and October 2001 issues of Mobile Radio Technology, the 
featured product in NorComm’s advertisements, the NC804 Voice Plus encryption scrambler, had the 
wrong price listed. The ad listed the price as $119.95, when it should have listed as $129.95. The ads 
appeared on page 38 in the September issue and on page 32 in the October issue. 
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Products 


Portable GPS technology available 


The Radiotrac for 
hand-held, two-way radio 
systems from CyTerra is 
portable. The system pro- 
vides instant location and 
emergency tracking infor- 
mation through a 
customer’s existing mo- 
bile or hand-held two-way 
radio system. All systems 
come complete with a base station, miniature GPS trans- 
ceiver and mapping software. 

WWW.CYTERRACORP.COM 


App sends, receives graphics, text 


AVeL-TECH’s MobiCAD is an in-vehicle Windows 
AVL application that provides basic position report- 
ing and displays real-time maps with messaging. The 
mobile user is provided with a seamless data path to 
the dispatch center, with the ability to send and re- 
ceive graphic or text information. 

WWW.AVELTECH,CA 


Crescend Technologies 
RF Amplifiers & Modules 


640-061 K46 860-866 MHz 45 Watt Replocement 
Moduin 


850-870 MHz Module 


P-Series Amplifiers Available in: 
¢ VHF Low Band 
* VHF (130-175 MHz) 
© UHF (450-470 MHz) 
* 800-960 MHz 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: sales@crescendtech.com 
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a strip tools work for 
LMR cables 


Four midspan 
strip tools are avail- 
able from Times Mi- 
crowave Systems 
for use with LMR 
feeder cables sizes 
600 through 1700. The GST-600A, 900A, 
1200A and 1700A tools provide a way to re- 
move the outer polyethylene jacket on LMR 
feeder cables to prep the cables for attaching 
ground kits. Made from aluminum with a 
steel blade, each tool is sized to remove the 
jacket without damaging the underlying coax 
cable shield. 

WWW.TIMESMICROWAVE.COM 


Product Encore 


Combiner/divider provides isolation 
A. . Narda’s SMA power com- 


° “i biner and divider features iso- 
lation and low insertion loss 
narda ® throughout its frequency range 


a of 1,900MHz-2,500MHz. Model 
4162 is available from stock in 
eight-way and 16-way versions. 


s 
sSauenoue WWIW,DEPT26.COM 


Assemblies meet requirements 


The custom fabricated stan- 
dard and high-power RF coaxial 
cable assemblies from Tru-Con- 
nector are manufactured to meet 
special application and environ- 
mental requirements. Available in 
sizes 0.100" to 1.20" O.D. up to 150' 
long in semirigid and high volt- 
age types, they are rated at 502 
or 7522 from de to 18GHz. 

WWW.TRU-CON.COM 


Equipment simplifies administration 


Positron’s Simon combines the advantages of tra- 
ditional telephone-based 9-1-1 call-taking consoles 
and computer telephony integration into an ergo- 
nomic, all-in-one unit that is simple to install, simple 
to use and simple to manage. This product requires 
little user training and simplifies system administra- 
tion. It integrates with Positron’s Life Line 100 E9-1-1 
ANV/ALI controller, ensuring a redundant system with 
no single point of failure. 

WWW POSITRONS11.COM 
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Connectors feature 


Teflon insulation 


The RSA-3000-I connector from 
RF Connectors is designed for 
simple assembly and crimp instal- 
lation when used with Times Mi- 


Receiver generates four alarm sounds 


The Informer is a radio receiver 
from Federal Signal that instantly 
alerts and notifies the public of 
emergency situations. This product 
can generate four separate alarm 
sounds. The receiver features a 


flashing LED panel to indicate an 
emergency alert has been received. 
Other features include a low battery 
indicator, built-in diagnostics and a 
test indicator LED. 

WWW. FEDERALWARNINGSYSTEMS.COM 


crowave LMR- 
400, Belden 78- 
10A or Belden 
9913 low-loss 


CX £4 RG-8/U type 
< to Ae cables. SMA 
<: im connectors are 


used in high-fre- 
quency and microwave ap- 
plications where small size and 
performance are required. This 
straight crimp plug features Teflon 
insulation, gold-plated contact and 
a nickel-plated body. Other SMA 
crimp connectors are available for 
RG-174/U, RG-142/U and RG-8X 
low-loss cables from Belden, 
CommScope and Times Microwave. 


WWW RFINDUSTRIES.COM 


wo-way communication in high noise 

environments is difficult and possibly 
hazardous. Now you can communicate clearly 
and protect your hearing in high noise areas 
with a simple communication system from 
David Clark. Just add our Noise Attenuating 
Headsets and Radio Adapter Cords to enhance 
the performance of your two-way radios. 
Our high quality headsets feature rugged 
construction and a certified Noise Reduction 
Rating (NRR) of 24 dB. They're available in 
Over-The-Head or Behind-The-Head styles 
for use with safety caps and helmets. Boom 
mounted or throat microphones enable hands- 
| free performance. Choose Voice-Activated (VOX) 
or Push-To-Talk (PTT) systems with adapter 
cords for over 300 two-way radios. For clear 
two-way communication in high noise, there’s 
rE only one name worth repeating — David Clark. 


For more information and a FREE 
ren demonstration, call toll-free: 


1-800-900-3434 


: David Clark COMPANY 


INCORPORATED 
360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 
Visit our web site at www.davidclark.com 
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©1997 David Clark Company inc. - Green headset domes are a David Clark Company Trademark. Ts 


CIRCLE (40) ON FAST FACT CARD 


NOVEMBER 2001 MOBILE RADIO TECHNOLOGY 5 1 


Antennas offer signal focus 


Varitilt antennas from Decibel to as much as / 
Products now feature reduced 10°. It is 2.8’ 
co-channel interference, increased deep and suit- 
pattern control and precision in able for mount- 


4 : 
\-- 


signal focus. Model 894H65VTR- ing flat to a SOT 


SX provides a top-fed connector building or wall. 
with field-selectable downtilting WWW DECIBELPRODUCTS.COM 


Aftermarket 
Battery Packs for: 


Kenwood 


Vertex Standard 


We use only the 

best quality 

name-brand Dealers 
cells for maximum WANTED! 


performance Radio Products 


Call for more details! 480 Apollo St, #E © Brea, CA 92821 
Phone: 714-257-0300 * Fax: 714-257-0600 


1-800-666-2654! Web: hitp://www.pryme.com 
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Two-way radios feature 


32-channel memory 


Kenwood’s TK- 
272G/372G UHF/ 
VHF hand-held 
two-way radios 
come with a Ken- 
wood charger, high- 
capacity 100mAh 
NiCd battery anda 
metal-spring belt 
clip. The radios of- 
fer a 82-channel 
memory capacity, 
priority scan and 
integrated QT and 
DQT signaling. The portables meet 
the Mil-Std 810 C, D and E for shock 
vibration, humidity and rain. 

WWIW.KENWOOD.NET 


Base station uses 
space efficiently 


The 2601 series digital repeater/ 
base station from EF Johnson of- 
fers dual-mode operation and 
meets the requirements of Project 
25 digital operation and TIA 603 
analog operation. A five-channel 
repeater, combiner, duplexer and 
multicoupler can fit in one eight- 
foot standard rack. 

WWW.EFIOHNSON.COM 


Software displays 


system configuration 


The InFielder PDA software from 
Wireless Valley Communica- 
tions is for the Palm Ic. The soft- 
ware displays the physical location 
and configuration of wireless system 
infrastructure equipment, such as 
antennas, cabling and wiring within 
2D and 3D drawings or maps of any 
in-building or campus environment. 

WWW.WIRELESSVALLEY.COM 


WWW MRTMAG COM 


November 

6-8: Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunica- 
tions Association, Metro Toron- 
to Convention Center. Contact: 613-233- 
4888, ext. 102, or www.ewta.ca. 

6-11: Communications Marketing 


Conference, DoubleTree Hotel 
Tucson-Reid Park, Tucson, AZ. 
www.commktga.com. 


12-15: AMTEX 2001, sponsored by the 
American Mobile Telecommunications 
Association, Wyndham Miami Biscayne 
Bay, Miami. Contact: 202-331-7773. 
www.amtausa.org. 

12-15: IWTA 2001 Expo, sponsored 
by the International Wireless 
Telecommunications Association, 
Wyndham Miami Biscayne Bay, 
Miami. www.iwta.org. 

16: Radio Club of America An- 
nual Awards Banquet and 
Technical Symposium, New York. 
www.radio-club-of-america.org. 
27; Region 13 National Public 
Safety Planning Advisory Commit- 
tee meeting. 10 a.m.,, Illinvis State Po- 
lice Communications Services Bureau 
Administrative Office conference room. 


Changes at Sabre 
Communications, 
Sioux City, [A: 
Dean Barkman 
advances to opera- 
tions manager, pole 
division. Jaime 
Figueroa leaves 
Valmont Indus- 
tries, Omaha, NE, 
as regional direct- 
or Latin America 
and Caribbean to 
join Sabre as vice 
president of in- 
ternational sales. 
Brian Newberg 
becomes national 
sales manager. 
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Barkman 


Figueroa 


Nigel Moore de- 
parts Panorama An- 
tennas UK as inter- 
national sales man- 
ager to join Times 
Microwave Systems, 
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Contact: George Sneyd at. 217-782-5382 
or sneydge@isp state thus, 

27-28: NENA/APCO Wireless 
9-1-1 Joint Forum, Dallas. 
www.apco 91l.org. 


2002 


February 

19-22: NATE, sponsored by the Na- 
tional Association of Tower Erectors, Or- 
lando, FL. Contact: 888-882-5865 or 
www.natehome.com. 


March 

7-10: Entelec 2002, George R. 
Brown Convention Center, Houston. 
www.entelec.org. 

18-20: Wireless, sponsored by the Cel- 
lular Telecommunications Industry As- 
sociation, Orlande Convention Center, 
Orlando, FL. www.wow-com.com. 


April 

24-26: International Wireless Com- 
munications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas 
Convention Center, 
www.iwceexpo.com. 


Las Vegas. 


Wallingford, CT, as 
international sales 
manager of tele- 
comm and wire- 
less products, 


Dennis Whip- 
ple joins the board 
of directors of Or- 
land Park, IL-based 
Andrew after retiring in April from 
Evercom Communications, Irving 
TX, as chief executive officer. 


Whipple 


John Kelly, chief operating of- 
ficer of Crown Castle International, 
Houston, moves up to chief execu- 
tive officer. 


David Hattey, senior vice 
president of EF Johnson, Waseca, 
MN, advances to president and 
general manager. 


Tom Malone, a managing direc- 
tor at Chase Securities, departs to 
join Daniels & Associates in New 
York as senior vice president of 


Pack Your Suitcase 


25: Simulcast Forum, Simulcast So- 
Jutions, Las Vegas Hilton, Las Vegas. 
www.simulcastsolutions.com. 


June 

2-6: Supercomm, sponsored by TIA and 
USTA, Georgia World Congress Center, 
Atlanta. www.usta.org/supercomm, 
16-20; NENA, sponsored by National 
Emergency Number Association, India- 
napolis. www.nena9-1-Lorg. 

23-26: UTC Telecom, sponsored by 
UTC, the United Telecom Council, MGM 
Grand, Las Vegas. www.ute.org. 


August 

11-15: APCO Conference & Exposi- 
tion, sponsored by Association of Pub- 
lic-Safety Communications Officials— 
International, Opryland Hotel, Nash- 
ville, TN. www.apcointl.com. 


September 

17-20; PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, New Orleans. 
www.pcia-expoventure.com. 


Changing Channels 


the private capital group. 


Changes at Vertex Standard, 
Cerritos, CA: 

Scott Henderson joins the com- 
pany as vice president of the land 
mobile radio division. Stan Scott, 
national sales manager, is respon- 
sible for all sales in the United 
States and Canada. Jim Driscoll, 
government sales manager, is han- 
dling the bids and quotes manage- 
ment function for the LMR divi- 
sion. Richard Galvan advances to 
product development/technical 
sales training manager. 


Christian Engsted departs 
ABB, as president of Industrial 
Products to join SeaWest Wind- 
Power, San Diego, as president. 


Don Thoma leaves Diamond- 
Back Vision, Reston, VA, as vice 
president of marketing and busi- 
ness development to join Iridium, 
Leesburg, VA, as vice president, 
business development. 
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Ericsson 


PORTABLE 


Classifieds 
SERVICE,INC 


493 Crowell Lane * Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 

* Current Product Lines 

* Voice Guard Certified 

* Public Service Trunking 

* Surface Mount Technology 


FACTDAY IRAINED 
TECHNICIANS FOR 
QUALITY SERVICE 


ERICSSON & 


(804) 239-3049 


GE PORTABLE SERVICE 

* FAST TURN 

*« WARRANTY 

* $48.00 hr/2 he. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0935 == 


Gene A. Buzzi 


Senior Vice President 
Corporate Development 


tel (850) 224-4451 
ext. 1S 
> | fax (850) 224-3059 
am Cc Cc e-mail gbuzzi@ree,com 
RCC Consultants,inc. 
810 Thomasville Rows Suite 200, Tallzhassoe. FL 32303 
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FREDERICK G. GRIFFIN, P.C. 


$ 2938 Waterlick Road 


Lynchburg, VA 24502 
(434) 237-204 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 


Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


Dawn Cheden 


Classified 
Advertising Manager 


800-347-9375 
MTIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 


. SCHWANINGER & ASSOCIATES 
\, Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H Street N.W. Suite 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 
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LOWEST PRICES ON 
BATTERIES & RADIOS! 


KENWOOD »* ICOM * BENDIX KING 


www.commswest.com 


Wholesale Prices « Public Safety & Gov. Discounts 
(800) 264-9516 ¢ (303) 494-1080 © (303) 499-2870 Fax 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, inc. 
Waterbury, CT (203) 575-9008 


All CCIl 


Labels 


Employment 


MOBILE RADIO CAREERS 


* Experienced Radio Techs / Service Managers 
Eamings to $55,000 Plus 


+ Experienced Sales / Sales Managers 
Earnings to $100,000 Pius 
For National Dealers / Users / Manufacturers 


Allan Holt 
1534 Crescent Pointe Lane 
Virginia Beach, Virginia 23456 
Phone: (757) 368-9256 Fax: (757) 368-9836 
E-mail: allanSO09@home.com 
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Classifieds - Equipment for Sale 


NATIONAL DISTRIBUTION CENTER 
ANALOG SERVICES 
5520 NORTH 15’ STREET 
ABILENE, TEXAS 79603 
1-800-599-7235 


USED 800 MHz INFRASTRUCTURE 


NEED A QUOTE FOR YOUR INTERNATIONAL BUILD-OUT? 


UPGRADING OR MAINTAINING A PRIVATE SYSTEM? 


T5004A/Privacy Plus Super Enhanced Controller ......cccceceesees $15,000.00 
Spare controller board/RSC, TSC, PLIB, CSC, TRIB, MCB $900.00 
C65CLB-5103/MSF5000 75 watt repeater ........... ee ccecseetseeseeeeens b2.500.00 
CR8000/800 MHz complete repeater in cabinet... cseeeeeeeees $500. 00 
MASTERII/800 MHz repeater 

MRS804ZX/800 MHz repeater with 90 watt PA .0..0....cceceeeceeeees $ 1 450.00 
TKR900/800 MHz repeater with 90 watt PA oo... cccceeceeseeeeeeeee $1.500.00 
TX/RX T-Pass Cavity Combiner, 5 Channel .0............ccccccceseeeeseees $2.500.00 
MEIGISSGO/S: channel Combiner ss .sscdecoisssssstecceascchessesccecssnerneeotiacsnes $500.00 
RMC800/Recéive: multl-Conpler ccssicspncssancacecsmoasoercecnercoetsensssansaved $500.00 


C55RCB-5103/Micor 75 watt repeater Buy one at regular price get one free 
Reg. $500.00 ea. 


1000’s of NEW PARTS AND ACCESSORIES PRICED 50% OFF! 


SP-2550/Maxon VHF 16 channel, scan, 5w portable radio............ $99,00 
70-266-16B/Midland synthesized UHF. 16 ch, Sw portable radio . $99.00 
NMO-800/Larsen 806-866 MHz, 4.5 db, 200w, mobile antenna ... $10.00 
BMAX8055/Maxrad 806-866 MHz, Sdb, blk closed coil antenna 58.50 

SMR3/Phone bag, 3 watt car to car kit, fits Uniden SMS series ..., $29.00 
600L/CES Lighted DTMF universal microphone... $36.00 
8569NC-350/LEATHERSMITH Belt case fits Viking CX ........ $15.00 
AT2050/ADVANCE TEC Conditioning charger fits GP300/P110. $23.00 


BE SURE TO ASK ABOUT OUR QUANTITY DISCOUNTS, WE OFFER 30- DAY 
EXCHANGE ON ALL DOMESTIC SALES. CALL FOR A FREE QUOTE TODAY! 


U.S.A. CUSTOMERS MAY FAX TO: 1-800-599-7252 
INTERNATIONAL CUSTOMERS CALL US AT 915-698-2481 
OR FAX TO: 915-690-1309 


DFR AM/FM 10008 ~.ccceonnnsnseee 


IFR AM/FM 1000 _.. 
Cushman CESO nn nnneee $2,495 
Wavetek 2500 ..... $1,995 
GE Mastr Il UHF 
Repeaters FOM een enn $995 
Call Chatco at (800)424-2826 
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Classifieds - Equipment for Sale 


Audio Accessories for 2-Wa 


electronics 
“Iho lander in Audio Accessories” 
(800) 959-2899 
Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 
Web: www.HeadsetUSA.com 
Call Now! 


GSA Contract. SBE. DVBE. 


TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 
DUPLEXERS 


TOWTR STOIONS 


lromediate 
Delivery. 
Warranty 


& Service 


LArueUnMm 


Ask for your 


A » 
SOG Re free Catalog BL PALO. TH 
ATO ae 


CIRCLE (107) ON FAST FACT CARD 


DANGER! . 


Advertise in the 
MRT CLASSIFIEDS, or 
get eaten by the competition! 


Call 1-800-347-9375 today! 


MOBILE RADIO TECHNOLOGY 


Multi-Unit Charger. Internal 


battery slots 


CIRCLE (102) ON FAST FACT CARD 


Motorola Radio 
HT1000 VHF/UHF 16ch 


e Very altractive discount tor resellers only 

¢ Radles include Standard Package 

¢ Available Options: intrinsically Sate, High 
Capacity Batteries, Rapid Chargers 


We have also in-stock: Motorola 
GM300, SP50, Remote Speaker 
Microphones For HT 1000. HT750, 
and GP300 
AMI: Sales: 800-410-3669 
817-568-8550 
Fax: 817-568-8023 
Email: appliedmic@hotmail.com 


All radios are BRAND NEW and come 
with genuine Motorola accessories 


Delivery: Within 8-10 business days in 
most cases. 


Need to Simulcast? 


© Accurate GPS frequency sources 


* Audio delay | equalization 
© Voter comparators 


We provide the tools: 
You satisfy your customer. 


CIRCLE (103) ON FAST FACT CARD 


a! 


Remote Speaker Microphone. 2-Wire 
transformer. Interchangeable Heavy Duty Strain Relief. 
Earpiece Audio Port. 3 inch 
Swivel steel clothing clip. 


Surveillance Kit. Dual front 
facing PTT. Public Safety 
Quality. 


hen 
you've finished 
this issue of MRT 
and you just can't 
wait for more... 


put it in high gear 
and log on to: 
www.MRTMAG.com 


MOBILE RADIO 
TECHNOLOGY 


technical information for private, 
trunked and public safety networks 


WWW.MRTMAG.COM 


oo? Motorola 


MT1000 


30-36 MHz 
6W 6CH or 32CH 
w/accessories 


$350/375 


"New Old Stock 


oo E/GE 


“MASTR Il 


m< PO oii 


75/100W UHF 
DC OR TONE REM. 
RPTR 00 


W/O CABINET 
UHF Auxilary R’cvr 


UHF - CG w/drawer 
$150 


Motorola 
“Maratrac” 
42-50 MHZ 100W 
16 CH $450 
99 CH $500 
OR 
“MITREK” 
100W PL/DPL 
$225 


RN . 
er" 


a | 


ICOM 


Model: IC-F4 
440-470 MHz 
4W 32Ch 
LCD - DTMF 
or 
MODEL: IFC3S 
146-174 MHz 
5W 32CH 


from $200 


*w/ 2 year Factory Warranty 


AIR COM 


idiotic ae we 


WWwW.air—comm.com 


TWO-WAY RADIO SALES 


WHY PAY MORE 


Air Comm: First in Quality — Price — Selection — Satisfaction 


MOTOROLA RADIO EQUI 
AAH34KDCSAA2 CT250 VHF 16F PORT \WACCY NEW $275.00 
P94YOQT20A3 SPSO STD UNF 470-490Me2 2F PORT WIACCY 


NEW" $225.00 
DSIMJAS345. MAXTRAC 36-42MH2 6OW 2F MOB WIACCY 

NOS $325.00 
D45MWASGB7 (or BS} MAXTRAC 800 MHz “B87” MOB WIACCY 

NEW" $300 00 (275) 
M33DGCO0C2 SM120 VHF 25W 16F 12 5KHz WB MOB WACCY 

x $200.00 

M43DGCO0C2 SM120 VHF 40W 16F 12 SKHz WB MOB WIACCY 

NEW" $225.00 


131444 C200 EXTD LOCAL CONTROL DESKSET NOS .. $125.00 
11471 C100 DC REMOTE HANOSET NOS _ $125.00 
11474 C100 TONE REMOTE HANDSET NOS .. $150.00 
75766 MTR 2000 VHF 100W BASESTN 30° CAB NEW $3650.00 


“INCLUDES 1-YEAR FACTORY WARRANTY 


MOTOROLA ACCESSORY ITEMS ~- NEW 
HMIN 2413 GM300 MOBILE MIC $20.00 
HMN3174-- SM-SERIES MOBILE MIC 


HSN4032 MCS EXTL SPEAKER $20.00 
HSN 4020 MARATRAC EXT'L SPEAKER $25.00 
HLN5189 MAXTRAC NON-LOCKING BRACKET ., $5.00 
HLNS9154 SM50/SM1 20/M1225 NON-LOCKING BRKT $4.50 
HMIN1067 SPECTRA/SYS-9000 MIC $40.00 
NTN1V174 HT1000 10-HR CHARGER $20 DO 
NTN1177 HT1000 6-UNIT RAPID CHARGER $350.00 
HTNS7O2 P1225'GP300 SERIES 10-HR CHARGER $1800 
RPX4747 T1000 INTELI-CHARGER/NICD-NIMH $50.00 
HTNSO14 SP50 10-HR CHARGER $20.00 
HLNSOSO SP50 G-UNIT CHARGER CONVERSION KIT $140 00 
NTN5613. 0 - MT1G00 ENHANCED MVA ONLY $125.00 
NTNS<38 171000 DC VEHICLE CHARGER $100 00 
NLN4369 MX DC VEHICLE CHARGER $75.00 
NLN3S21 MINITOR ff DESKTOP CHARGER $16.00 
NYNS345 —- MINITOR Ill AC DESK CHARGER $2200 
NYNS343. MINITOR It AMPL SPEAKER CHRGR WIO XFMR $4000 
HKN9235 GR1225 INTERNAL DUPLEXER KIT $2300 
Liss C100 TONE REMOTE ADAPTER 

L1652 DGTS000 TONE REMOTE ADAPTER 

HLN3O8S GP 350 DTMF RETROFIT KIT 

AAHMNGO52 HT750 REMOTE SPEAKER MIC (FM) 

NMIN6OS2 MT500 SPEAKER MIC 

HLNGO15 SPECTRA MOUNTING BRACKET KIT 

HLN9226 M-SERIES MOBILE HOLDER 

THN6 123 MICOR SYSTEMS -90 HOUSING (IVORY) 


01-0389A60 R1D33 EQUIPMENT CASE 
RTL4115 R200 SERIES EQUIPMENT CASE 


OTHER ITEMS 

MOT MICOR S00MHz 125 W CONV RPTR WP CABINET 
MOT MICOR B00 MHz 450/150 MHZ SATTELITE RCVR - C/SO 
AS ABOVE PER UNIT 

MOT SPECTRA-TAC COMPARATOR CHASSIS W/O SOM 
AS ABOVE PER UNIT 

MOT MICOR 470-494 MHz 20W C/D PA NOS(TLE 1004) 

MOT T1605 1F TONE REMOTE CONSOLE W/O MIC 

MOT MARTI 1000 INTERCONNECT (TON7&91) 

WOT KEYNOTE VHF T8V 5/6-TONE PGR (AOX*JC2568) WD CHRGR 
MOT MICOR 30°.42°.48" 72" INOUTDOOR CABINET 

MOT 410A INT 120VACI 2VDC POWER SUPPLY (HPN1007) 
ASTRON 104 INT POWER SUPPLY (RS10A) 

ASTRON RSSA/7A/20A 120VAC/12VOC POWER SUPPLY 
ASP 15-PORT 900 MHz RCVR MULTFCPLR () 112A) 
ASP/K22 MAG MOUNT W/JHF CONN NEW 
ASPIRC766P 488-512MHz 7 Sdb YAGI NEW 
SINCLAIRE 500MHz 4-PORT RCVR MULTI-CPLR (CR4-507B) 
FEDERAL SIRACOM Il PA300 SIREN W/O SPEAKER 


RACOTEK MCC DATA XMTER (901-4001-01) $20.00 
EF J AVENGER BASE MIC (585-5030-014) NEW $1500 
CELWAVE DUAL-NOTCH UHF DPLXR (TDES740) NEW $600.00 
E/GE MONOGRAM PORT SPKR MIC (KRY 101-1611) NEW $1500 
EFJ AVENGER PROGRAMMING CABLE NEW 6 for $25 


» MAXON 


) 
oO: 136-150 Mhz 
yor 40w 16CH 
w/Accessories 


*New Old Stock 


“Radius” 
SM120 


150 - 170 MHz 
25W 16Ch 
$225 


w/accy 


"Discontinued w/ Factory Warranty 


Motorola 
“Spirit” 
RD/GR/BL/PU 


1W or 2W — PL—- VOX 
“w/new accessories 


$75/95 
(MV series) 


*w/ 60 day Air Comm Warranty 


“Motorola” 


“Minitor Il” 


151- 159 MHz (“B” Band) 
2 Channel w/scan 
Vibrate 

N. Cd Battery/Charger 
Nylon Case 


$330 
3+ $315 


w/ factory warranty 


MOTOROLA 


The Low Cost Alternative! 


we" TS11 
1 Watt 1 Ch (16F choices) 
"PL" included 


UHF: $146 
VHF: 


Offer Expires 
11-30-2001 


* wifactory warranty 


CALL/FAX FOR OTHER RADIOS & ACCESSORIES! 
602-275-4505 ¢ FAX:602-275-4555 © email: sales@air-comm.com 
WE STOCK “PL”, Minitor Il Filters, Paging Reeds, TCXOS 


4614 East McDowell Road 


Phoenix, AZ 85008 
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$132 


rc 


Qi 


0 > 


Whe ee ee ee ee es 


Classifieds - Equipment for Sale 


Radio Programming Cables 


Model # ere gt .. The Motorola’ Radio It Programs .........0...0e 00022 eee ee aie PA-| roprammine Adaptor...$139.95 
ble with "RIB" 
a AITO aiid Sie Radios PIOO MOAI cactnsvcnmerisinisicomnisscsutenrommarmuaraminneccnima ti Lemeatiaties 


* Rugged steel case 


‘ Hs RAT MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. Micali lc ... $85." * Power LED. 
IA (MAXTRAC - 50, 100, 300, 820, 840, MB60).......:s.0:cssecseeseessereerenee re -ll Programming Adaptor...$159.95 
deg (RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SM50. eadid his sbsstbes coin Seals aie 
Fars MCS-2000.. Parfoct (or field use and Portable, 


Laptop & Nolabook Computers, 
* Status LEDs; Power On and Charge: 
* Powor Switoh. 


si STX, STX Gemini, STX 821 trunked portables. 
3 sues SABER and System SABER. . ‘ 
6A..... SPECTRA Low and Medium Power Units... 


6B .... SPECTRA 100 Watt and High Power Units. * Power / Charger Included. 
Facets SYNTOR 9000 and 9000E Radio Line. ....... * Runs for 8 continuous hours, 
9 ....., R100 Repeater. from a full charge. 


(BUY * (ah o ¢ 4's Mieapecainsna So thi coe Cancun Manet tate 
11 .... Cloning Cable for the Motorola" HT600 / MT1000. 
12A .. GP300, GP350, and P7110 Models. .......... 

13 .... MSF5000 Digital Unit with 3 Digit Display in Controller Tray. ss Sours neseeeceeahioneee Riad ieRipeteannseuepssseaoeeee 
14 .,.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JEDI Series. . 
FE ose ION CII Si ccabtiench-secheni eta snatmerncanpihtentegiigeyeyspasprnfocstenvecurthteteriniessiesssasnsospasiireey 
16 .... Cloning Cable for the Motorola* JEDI Series. .. sesksaabessoaibaceies 
17 .... ASTRO SABER and SABER Sl. ........0.0« sid 

18 .... SPO. ....... 
19 .... M1225. .. 


20 .... P1225. ...... wet $119. 
ELIT BLL TTI EO ee tN ee Sten ee eR ; Pola industries ne 


Polaris Industries | BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 00- 759. 357] 


PA-ill Pocket Programmer...$189.95 
* Micro-Size Design for Convenient 

Portability and Field Use. : 
* Uses Surface Mount Techno) 
* Rechargeable ——~ Works hi 


www.polarisradio.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS. 


CIRCLE (104) ON FAST FACT CARD 


IFR 1600S starting at 
$8,500. 


Competitive pricing on all brands including: 
Hewlett Packard, IFR and Motorola 
Browse our online catalog at WWW.EML1.COM 
EML will buy your used test equipment 
Toll Free (888)846-4614 ¢ Si, se habla ESPANOL 


‘Advertise 


CIRCLE (105) ON FAST FACT CARD | a in dal @ 
CLASSIFIEDS 


God Bless America Sale 


OVERSTOCKED! Must sell NOW -- Make an Offer. 
See our website for 100s more items, + barnettelec.com » email bobb@flash.net 
Min order $200 + shipping » VISA/MC, NO COD'S 


~BASE/REPEATERS- 
155 WATT 800 MHZ PA DBP15SCM2A-G WIDE BAND 
MICOR CSSRCBS103 AT 800 MHZ REPEATERS 35,75 & 150 WATT 
SMARTNET TRUNKED SYSTEM CONTROLLER T5076 & others 
MICOR C73ATB1106E VHF 100W BASE/REPT 
SYNTOR X CONSOLET & BASE 800T 
MSF 5000 UHF C74CLB 110W REPT 
GE 900 MHZ DIGITAL PAGING OR CONV REPT 60 WATT 
MICOR VHF-UHF, 30-50 MHZ BASE/REPT 100-375W 
GE MASTR Il BASE/REPT 30-50 MHZ. VHF. UHF 
MSR 2000 VHF REPT 100W NEW 
CELWAVE SJO 880-57, W/5CH MULTICOUPLER SYNTOR X 9000 UHF 32CH WIACC 
SPECTRATAC RECEIVER, VOTER NEW MOT PAC-RT REPT. UHF 
~MOBILES~ MAXTRAC 800T 1SWi35W 
MARATRAC 42-50 MHZ 100W 99CH WAC SYNTOR X 800 CONVENTIONAL 35 
MICOR VHF 100W 12CH WIACC SPECTRA 900 87 
SYNTOR X VHF 100W 12CH W/ACC SYNTOR X 9000 CONVENTIOANL 351 800 MHz 
DELTA S VHF 100W 16/32 CH W/ACC CENTRACOM Il SYSTEMS, CARDS, PARTS & CABINETS 
MASTRILE VHF 12CH 100W WACC 100 T-1600 TONE 4 CH REMOTES 
SYNTOR X 9000 VHF 32CH WIACC 1001-1383 TONE 2CH TEL REMOTES 
BARNETT ELECTRONICS INC 
330 HWY, 236 Lonoke, AR 72086 * Phone: 800-423-3858 
FAX: 501-676-2475 © Info: 501-676-5506 « Hrs 8-5 M-F CDT 
CIRCLE (106) ON FAST FACT CARD 


Call 
DAWN 
RHODEN 


for more 
information 


1-800-347-9375 


SS-REs*eesye 


“Beac 
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COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) * 800-237-6519 

FAX 504-361-5526 


Improve 


Mastr || VHF / UHF 100-250W Sta 
PCS 6 Unit std, multi-charger 


PCS / MPA/ LPE / KPC rapid multi- tao 
eee Port 1200 mah Dall... 
K 


C 1700 mah battery ... 


$550 Scan control head mint 
Phoenix-SX 16CH VHF w/acc........ 


MLSHO040/041 VHF MLS wi/acc. ....... 


MVS VHF & UHF wiacc. ... 
KPC300 Ericsson VHF & UHF Port 


Rangr 150-174 110w less acc. 


Rangr 30-42 / 35-50 100w less acc. 


Rangr 440-470 100w less acc. . 
Delta-S 450-470 less acc, 1OOW 


Delta-SX 150-174 less ace. 10OW sesiin ssn 


Delta-S 42-50 less acc. 60/w 


Mastr Il 150-174 / 29-36 110W........ 


Mastr 11 42-40 110W ... 


Classifieds - Equipment for Sale 


BUYING ERICSSON - GE EQUIPMENT 


PURC 5000 Banus, GOO MHz, CBSJLB11D1A 
MICOR PURC Banos, 900 MHe, C7281 1014, 
MICOR Rptrs 40) MHz, CSSACBS103AT 
TXRX § Channol Combtunur 
GTX, 800 Miz, LTA MA TUGDECUIAN 
ts BAKTRAC. 660 Mite, DSSAMUAS Gi 
Nz |ASGBSAK 
MOTOROLA, RADIUS 200, 490 tHe, 144RFU71208N 
GE AND MARATRAC, 460 Miz. 174XTA7TA7BK 
aon aig Riptr. 460 ite 
ui iptrs, 460 Miz, C64RCBI1 
ERICSSON SYNTOR X 9000, 460MHz, T74KEJ7J04AK 
SYNTOR X 9000, 460 MHz, T34KEJ7J04AK 
SYNTOR X 9000, Accossury Groups 
MAXTRAC, 460 MHz. D4dMJATJASAK 
RADIOS RADIUS M120, 460 Mitz, M44GMC2GA3AA 
. RADIUS M100, 460 Miz, O34LRATIASBK 
MAXTRAG, 460 Mite, DSMIAZIASCK 
RADIUS SM 420, 46) MH2, M34DGC20C2AA 
M1000, 460 MHz, 144GCU7100BN 
GP300, 460 MHz, PS4YPCZ0A2AA 
RADIUS SPSO, 460 Mitr, P94YOTZOAZAA 
SP50, 460 MHz, POAYGY20A2AA 
CDM1250. 153 MHz, AAM25KKDQAA2AA0S 
SYNTOR X 9000, 155 Miz, TT3KEJTIOGAK 
MARATRAC, 155Mltz, TTIXTA7DASAK 
MITREK, 185 Miz, 173JJA3000 
MAXIRAC, 155 MH2, O43NUATJASAK 
MAXTRAC, 153 MHz, O43MJA77A3CK 
MAXTRAC 152 Miz, O3MJA77A3CK 
MT1000, 158 Miz, H43GCU7100CN 
RADIUS P100, 153 MHz, HA3OPU7I20 
k MARATRAC, 48 Miz, TBIXTAZDA3AK 
AR MITREX, 48 Miz, T1,UA4000 
984-6115 RADIUS M208, 48 Mitz, OS1LRAGTI4BK 
MICOR Base, 37 Miz, C71RTB1406 
MARATRAC, 37 Mit, TRIXTATTASBK 


SCHAEFER 


RADIO CO. 
4 ¥ 


NEW LONDON TECHNOLOGY FAX. 
" MITREK. 35 MHz, 181JJA4900DK 
752 Alum Springs Road * Forest, VA 24551 1%ea MOTOROLA SYSTEMS 90 Sirens 


Tel: 5-0068 * Fax: 434-525-0078 ea 
Oe Ae eee erviendentsch com 0 sret tii Leaies tas Ur STHVOR, ebles 


Performance of 


Equipment With 
ECCOSORB® 


[SO 9001 Certified 


EMERSON 
& CUMING 


ICROWAVE PRODUCTS 
the recognized global leader in 
microwave adsorbing materials. 


800-650-5740 


28 York Avenue, Randolph, MA 02368 
781/961-9600 « fax 781/961-2845 
email: sales@eccosorb.com 


www.eccosorb.com 
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Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 


COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
WWW.DELTA2000.COM 


November 2001 


Total TOWER 


Manufacturing and 
Construction 


¢ Fabrication « Design 

¢ Engineering « Installation 

* Service * Maintenance 
Swager is your worldwide turnkey 
tower company for tele- 
communications, broadcasting, 
government, military, 
enforcement, transportation, 
industry and construction. Contact 
Swager for more information. 


Phone 1-800-968-5601 or 
Fax 1-800-882-3414 


ot re 


P.O. Box 656 » 501 East Swager Drive 
Fremont, IN 46737 USA 

Phone 1-800-968-5601*219-495-2515 
Fax 1-800-882-3414+219-495-4205 
E-mail: sales@swager.com 

Internet: www.swager.com 
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Classifieds - Equipment for Sale 


It’s3am. 4 
You're fighting a 3-alarm fire, 


a mile from your vehicle. 
Is 80% hand-held coverage enough? = 


Vehicular repeaters extend hand-held commu- 
nigations by connecting to existing high-power 
mobile radios and repeating conversations in 
both direetions. Hand-helds 1-2 miles from a 
vehicle maintain reliable communications with 
the base up to 50 or 60 miles away. 


The SVR-200 vehicular repeater is a cost 
effective solution that provides full coverage for 
hand-helds in critical public safety applications. 


¥ 


SVR-200 


= = 
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Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWRIGHT, LLC 
1010 So. Jouet St, Suite 204 
Aurora. CO 80012-3150 USA 
Tec. (303) 344-5486 + Fax (303) 344-2811 
www.softwrghl.com 
email: sales@softwnghi.com 
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800-347-9375 


60 MOBILE RADIO TECHNOLOGY 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Comp 


Environmentally controiled 
Y equipment enclosures, back-up power, 
AF engineered stiles. Secure 
Premiere sites in Metro Chicago Area—choice of 
Federal State, Govt. & all Class A Systems 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, IL 60068 (S47 9823-7713 


Antenna Tower Space Available 


330' tower, 420’ AMSL, Searcy, Arkansas 
Climate Controlled & Standby Power 
80’ tower, 889 AMSL, Heber Springs, AR 
Climate Controlled 
Mel Dunkle, Ozark Mobilphone, Inc. 
Searcy, AR (501)268-1417 


WWW.MRTMAG.COM 


<NEW> AVCOM SPECTRUM ANALYZERS SEW 


Visit us at www.avcomramsey.com 


NEW NEW 

PSA-45B PSA-2400A 

@ 950-1450 MHz @ 2.4-2.5 GHz Band 

@ Lightweight @ Lightweight 

@ Only & Ibs. @ Only 8 Ibs. 

@ Fast Display Updating @ Fast Display Updating 
@ LCD Visible Outdoors @ LCD Visible Outdoors 


With revolutionary performance and convenience, Avcom's compact The PSA-2400A operates in the 2.4 GHz ISM band for installing and 
anc lightweight PSA-45B provides the satellite installation and service maintaining wireless systems including WLAN and point to point 
engineer the ideal test instrument. $2475. microwave. Bias voltage for active antennas. $2775. 


The Avcom-Ramsey Family of Portable Spectrum Analyzers includes a variety of cost effective, easy to oper- 


ate and accurate instruments for satellite, microwave and RF applications. In addition Avcom-Ramsey makes an 
Adapter to record the spectrum analyzer's display on a PC, as well as Antennas, Tracking Generators, Sweep 
Generators, Return Loss Bridges, DC Blocks, Power Dividers, Waveguide to Coax Adapters and many 
other accessories. 
0 et hoe Te ST UOTRRRT 
(reo eclaiaiiccati Sey oe! ©~PSA-65C PSA-37D 
bee eel ARs}: 1-1250 MHz @ 10-1750 MHz and 
FM Demodulator 3.7-4.2 GHz 
Portable and @ Power for LNB 
rugged @ Only 17 Ibs. 
Only 18 Ibs. @ -95 dBm Sensitivity | 
Gute * -95 dBm Sensitivity ae 
The PSA-65C features include 5 settings for resolution bandwidth and The PSA-37D covers off-air, IF, L Band and C Band. The accurate 4 
an auxiliary jack to power external frequency extenders for bands up digit LCD readout gives the center frequency in MHz. $2475. 
to 8 GHz. $2930. www.avcomramsey.com 


Avcom-Ramsey Technologies Inc. « 500 Southlake Blvd. Richmond, VA 23236 
804-794-2500 + FAX: 804-794-8284 + sales@avcomramsey.com 
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Equipment for Sale _ Rentals and Repairs 


CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
Towers, 2-2). Microwave & Telecom Equipe 


FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 

WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50 $8900 
(G6) H-P-B920-A OPTIONS 2/3/45 $8500 
(6) H-P-B920-A OPTIONS §1/2/3/4/5/10 $8900 


MOTOROLA 
¢ S00KHz to 1GHz Frequency Range 
* Spectrum Analyzer w/Tracking Generator 
* Duplex Generator/Digital/Anatog Signaling 
* LIR/EDACKS/MPT-1327 Trunking Test 
* High Stability OGXO 
* § Month Warranty & 10-day Right of Refusal 
* Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
1-800-251-8911 * FAX: +1 925-229-2035 


http://www.best.com/—rfimage 
E-MAIL: rfimage@best.com 


communications tons 


Over 4000 Walkie-Talkies in Stock 


014-735-2424 
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ONew ListingO 
Call Charles at 336-769-2885 
For More Equipment Please Visit our Web Site at 
www.cmcent.com 
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SACRAMENTO COMMUNICATIONS CO. LLC 
Phone: 209-755-4949 ¢ Fax: 209-755-4939 ¢ TOLL FREE: 1-800-811-4241 


Mot. GTX 800 Mhz Privacy Plus Mobile M11UGD6CBI1AN wiacc 

Mot, GTX 800 Mhz LTR Portable H11UCD6CU1AN wiacc ......... 

Mot, Maxtrac 800 Mhz Privacy Plus D35, D45 - B1, B2, B4, BS, BE. B7. 
Mot. Maxtrac LS 800 Mhz LTR (converted) D35, D45 - B6, B7 

Mot. Maxtrac UHF 2f/6f 40w D44MJA73A54K/D44MJA77A3AKwiace = is i 
Mot, Maxtrac UHF 6f 40w D44MJA77A3AK wiacc . ... 

Mot. Radius M100 UHF 2f 25w D34LRA73A5CK wiacc 

Mot. Radius M130 UHF 2f 40w M44XQC20A3AA wiace 

Mot, GM300 UHF 8f 40w M44MC20D3AA wiacc .. . 

Mot. MTX 800 single system H25JGB5170DN wiacc . 

Mot. P50 Port, H41GNU1120 42-50 Mhz 6w. 

Mot. MTX $00 Privacy Plus 896-9414 Mhz H25HFA51B3 wiacc 

Mot. SM120 Mobiles 450-470 16f 40w M44DGC20C2 .... 

Mot, SM50 Mobiles 450-470 2f 40w 25khz M440GC20A2 

Mot, MTS2000 900 Mhz 3w HOTIWCH4PW1.... 

Mot. Maratrac 42-50 Mhz 76f 110w T81XTA7DA2BK wlace 

Mot, Maratrac 450-470 Mhz 110w 16f T74XTA7DA3AK wiacc 

Mot. Maratrac VHF 16f 110w T73XTA7DA2BK wiace 

Mot. Spectra VHF 50w T43KMA7JASAK wiace 

Mot. Spectra 900 Mhz D37KGAS5JBSFK 

Mot. Spectra 900 Mhz 128f 30w O37KMA7JASDK 

Mot. Mitrek UHF T34JJA3000DK wiacc . 

Mot. STX 800 Mhz Type 1 H35STE5170ENSP06. 

Mot. STX 800 Mhz Type |. Il & conv. H35WPA51700N 

Mot. Visar UHF 450-520 Mhz 16f 4w HOSROD9AA4/HOSSOD9AAS wiace 
Mot. Micor 800 Mhz 75w repeater (Solid State PA) C55RCB5103AT no cabinet 
Mat. Micor 42-50 Mhz 100w repeater C71RCB 

Mot. MSF 5000 800 trunked repeater 150w C85CXB5103BT 

Mot. Site Controllers models are T45052, T5255. T5272A 

Kenwood TK-941 900 Mhz mobile .... 

Kenwood TK-980 800 Mhz 15w LTR mobiles w/acc 

Kenwood TK-940 800 Mhz 15w LTR mobiles w/acc 

Kenwood TK-860H 450-476 Mhz 32f 35w wiacc 

Kenwood TK-762 136-156 Mhz 25w 32f wiacc 

Kenwood TK-370 450-470 Mhz 32f 4w wisome acc 

Kenwood TK-840 450-488 Mhz LTR 32f 25w 12.5 Khz 

EF Johnson 8640 900 Mhz LTR mobile w/o acc 

EF Johnson 8655 900 Mhz LTR mobile w/acc 

EF Johnson 8600 800 Mhz LTR mobile wiacc 

Standard RP70K 800 Mhz 15w Desktop repeater .... 

Standard HX-581T 800 Mhz 10 system LTR/conv port 

Standard HX-582T/HX-580 800 Mhz 10 system LTR/convy port 

Uniden SPU21 460-470 Mhz if 2w pon NOS . 

Uniden 800 Mhz ESAS & LTR trunked 128f 2w 3=SPS801TSXE, 5=SPS802TSXE 
Icom 440-470 Mhz 32f 4w scan, alpha display IC-F4-4 

Astron RM50 Rack Mount 50A power supply .. 

Milcom P9-05K1-C3/P 18-05K1C1, 90w & 150w, 800 Mhz power amps : 
Cellwave 800 Mhz 4ch transmit combiner ... ... 5 

Telewave Sch 800 Mhz TX combiner M101-860-5TRM 

Sinclair R-103GC 30-50 Mhz notch/reject duplexer 


$200.00 
. $225.00 
$100/$175 


$1,500.00 
$3,950.00 


~. $1200.00 
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MOTOROLA (49 ries 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


800°567°5636 


arcom2way.com 
1660 NE 205th Terrace » Miami Beach, FL 33179 


MOTOROLA 
RADIO RENTALS 


«HT1000, GP300, P200 

¢ Intrinsically Safe 

¢ Full Line of Radio Accessories 
«Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


Leb Silawe— 
Zor 
www.mosscom.com 
800-822-MOSS 


Minitor II Pager 
Repair Just $37.50 
Price includes all 
Parts and Labor 

5 Day turn time 


1-800-283-COMM 
EVENT RENTAL COMM., IN 


Cc. 


e-mail: eventcomm@aol.com 


Use the Fast 
Fact Card! 
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90 Day Warranty 


Dealer Price 
care we 


West Palm Beach, FL 33409 
Be 5 wareles 


pail cee! 


Water/Physical Damage and 


housing parts not included m 


PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
* One Flat-Rate of $89.00 Includes: 
« Labor, Parts & Fed-Ex Return Shipping 
* We Service Most Major Brands 
PORTABLE RADIO irc cd 
09 KERA Drive 
Mountain View, AR 72560 
Voice: 800-245-4310 
Fax: 870-269-5666 _ 
www.portableradioservice.com > 
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Classifieds - Equipment for Sale 


Blair Communications, Inc 
2237 Royal Lane Suite 102 

Dallas, Texas 75229 

In Business since 1980 ¢ Same location since 1988 
Toll Free 1-800-641-8906 


WE ARE BUYING!! TOP $$ PAID FOR 


MOTOROLA * KENWOOD ¢ VERTEX * PORTABLES AND MOBILES 


NATIONWIDE purchasing and sales of quality used 2-way radio equipment “Wanted” 1 or 
1,000. Late model equipment! Fax or e-mail us your list for a fair quote. Member BBB 


1-972-247-4901 © Fax 1-972-247-8389 


www.blaircommunication.com * e-mail blair2237@aol.com 


DANGER 


Largest rental fleet in North Texas. Over 2,000 Portables & Mobiles in stock 
CIRCLE (122) ON FAST FACT CARD 
If you aren't advertising in 
MRT Classified 
you're swimming in 
dangerous waters! 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS «REEDS» 


PCI — PEKAAR COMMUNICATION 
$ Specials of the e@ month $ Steve’ ‘s back, pti of any Electronics Cop... 
GE RANGA 36-50 range 40W wiaci CANSONGS - 
GE MASTER ft Bi 15, hi 
GE ORION mabile 


GE MLS mobiles hgh nd. with mic & bracket 

GE MUS UHF motes with mc. and bracket 

GE S550 Scan control nead 

GE PHOENIX Mobde Deke 

GE PCS Portable 470-490 range wibattery & antenna 

MOTOROLA Mitrek 39-90 range 60W wiaccessories 

REGENCY Modide model BTH1201 high band 

MOTOROLA Miccr 150-170 range. 100W range less accessones 

Catalog Available...If you can't find it, try us! Call (973) 772-0704 or fax (973) 340-1902 


¢Sd33y° SLNAW3T3 « SAINOSSAIOV « Sdl¥LS + SGuVOd + 


Call 1-800-347-9375 to 
place your ad today! 


*J0VYUL* W3S+ Anse 


*BUY «SELL *TRADE*> 


Rentals and Repairs _ 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


Cardinal. 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 


carainalelec.com | 
ar Visit our Website: cardinalel @ 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 


Suite 110/111 
€3 Atlanta, GA 30340 
Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


Professional Consulting Service 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quauity Seavice on MicRoPROCESSOR-BASED 


Mosices, Portastes AND ConTROL Heaps. 
Surrace Mount Repair. Most repairs $75 Pus Parts. 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Define Acquire Build «Manage 
Design Zone _ Test,.< Operate 
RCC. Consultan ts, .hnc. 


100 Woodbridge Center Drive. Suite 201 
Woodbridue. NJ 07095 


FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 
Austell, GA. 30168 770-948-9566 
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‘Ground zero’ in 
New York is now 
being referred to 
as ‘ground hero, 
and rightfully so. 


64 


Roger That 


To everything, there is a season... 


This year, I eagerly planned my 
wife’s birthday celebration. Judy 
and I have been married for more 
than 30 years, and 
I've found it is get- 
ting harder to sur- 
prise her. 

In the past, I 
have arrived ina 
gorilla outfit at a 
law office where 
she worked. (Law- 
yers need to get a 
sense of humor.) I 
kidnapped her from the technical 
college she teaches at for a week- 
end adventure, and I have sur- 
prised her with a number of other 
“Roger specialty” events. 

This year I decided to put my ef- 
forts into getting a nice gift and mak- 
ing a fine dinner. (Another Roger 
secret revealed—I’m a good cook.) 

Judy's birthday is Sept. 11. Her 
birthday will never be 
the same again. 

We did the best we 
could with the birthday 
celebration but found 
ourselves in front of 
the television like most 
Americans. 

Late that night I picked up one 
of my guitars and I started to play 
the Byrds’ “Turn, Turn, Turn,” 
adapted from Ecclesiastes. While 
watching the events on Sept. 11 un- 
fold, I found myself reflecting on 
the song during the day, and a 
couple of verses in particular: 


A time to plant, a time to reap. 
Atime to dance, a time to mourn. 
A time to cast away stones 

A time to gather stones together. 


A time of love, a time of hate 
A time of war, a time of peace 


The words seemed to fit my 
emotions and mood following the 
day's events. 


Events changed everything 
As the stories unfolded, I 
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thought of our son Ben. Ben worked 
a block from the World Trade Cen- 
ter not too long ago, Now a news- 
paper reporter in New Jersey, he 
watched from his office window as 
the first tower collapsed. His tell- 
ing me this caused me to pause and 
say a prayer for his safety and for 
those in the towers. As he told me 
about what he saw, I reflected back 
to two years ago when I stood with 
Ben, my wife and my daughter 
Carly, at the top of one of the tow- 
ers. We marveled at the view and 
splendor of New York. I even took 
a picture of the shadows the tow- 
ers cast across Manhattan. The 
shadows are now gone forever. 
The attack on the Pentagon also 
struck home with me. As you may 
know, I’m a retired U.S. Air Force 
lieutenant colonel. When I heard of 
the attack on the Pentagon, I was 
immediately brought back to the 
time I spent in those hallowed 
halls. The best and the brightest 
our country, and our military, has 
to offer make it to that building. 
Now, many have lost their lives in 
defending our freedoms. 


Amateur radio 

When I was on active duty, I was 
amazed at how amateur radio op- 
erators supported the military. The 
Military Affiliate Radio System 
members are volunteer, licensed 
amateur radio operators. In times 
of emergency, and even on a daily 
basis, they really step up and assist. 

It was no different during the 
tragic events of Sept. 11. My 
thanks to Dale G. Svetanoff 
(WASENE) of Rockwell Collins for 
drawing my attention to the efforts 
of amateur radio operators in New 
York. Dale emailed me a copy of 
an item that appeared in the ARRL 
Letter of Sept. 21. According to the 
newsletter, dozens of hams 
worked 12-hour shifts to cover 
communications and logistical sup- 
port for the American Red Cross and 
provided supplemental communica- 
tions for the New York City Office 


of Emergency Management. 

According to Tom Carrubba 
(KA2D), New York City-Long Is- 
land ARRL section emergency co- 
ordinator, a single, multipurpose 
ARES/RACES net was maintained 
on a 147MHz repeater in Manhat- 
tan. Carrubba also stated that the 
volunteers came from the greater 
New York City area and were de- 
ployed to 13 Red Cross shelters, two 
OEM sites and several staging ar- 
eas. Others are stationed just out- 
side the WTC scene. 

In the 10 days following the at- 
tack, more than 350 amateur radio 
volunteers provided in excess of 
5,000 work hours. 


Ground hero 

“Ground zero” in New York is 
now being referred to as “ground 
hero,” and rightfully so. We’ve seen 
the heroic efforts of the police, fire 
departments, EMTs and others at 
both attack sites. Now include ama- 
teur radio operators. 

Following the Battle of Britain, 
Winston Churchill told the British 
people that never have so many 
owed so much to so few (referring 
to Royal Air Force pilots). His words 
are appropriate today. 

We, who feel so helpless, can 
look with pride on the few. They 
are heroes in every aspect of the 
word. But you and | can be heroes 
too. Start by thanking those who 
have helped. If you know the call 
sign of an amateur radio volun- 
teer, let him know that you know 
what he did. In your community, 
donate blood, money and your 
time. Remember, no matter what 
the future brings, we are all in this 
together. And together we must 
stand and be counted. 


Editor 
rlesser@primediabusiness.com 
www.mrtimag.com 


WWW.MRTMAG.COM 


New Peltor’ PowerCom Plus 
Puts Two-Way Radio Where 
| It Belongs. 


(On The Head.) 


Built-in 
Two-Way 
\ Radio 


4 
1 
i 
| 


4 LCD Display 


% 


Longer 
Battery Life 
Using 2AA 


14 Channels 


# 


— 
¢ Noise-Canceling 
5 Microphone 


“Hears” Alarms, | 
Conversation and i 
Ambient Sounds 


| 
/ 


- 7 No more clumsy and expensive belt radios. PowerCom Plus from Peltor 
5 . \_ isthe better way to communicate in high noise areas. It's wireless, has easy to 
PELTOR _ i usecontrols, and provides glitch-free transmission and reception. Better yet, 

Se eS ean Se PowerCom Plus is ultra-comfortable and protects against hearing 


sa Use your head. Wear PowerCom Plus from Peltor. 
It's the better way in two-way. 


The Sou nd Solu tion. Peltor is a trademark ticensed to the Aearo Company © 2001 Aearo Company 
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DCS-23 

Digital Coded Squelch Encoder-Decoder 
Jumper Programmable to all 106 DCS codes, 
1.36" x 1.18" x 0.25" 

$59.95 


FILTERS 

Call us for the lowest cost, 12.5kHz channel spacing, 
exact replacement crystal and ceramic IF filters for 
part 90 Refarming. Complete kits available for 

most popular radios at $15.00 to $25.00/kit. 


ID-8 
Automati¢ Morse Station Identifier 
Meets all FCC 1D requirements. 
2. \ Fully field programmable with included keypad. 
4.85" x 1.12" x 35" 
$69.95 » 


PE-1000 

Desktop Paging Encoder 

Two-Tone Sequential. 

Other formats and custom tones available. 
7.5" x 7.8" x 2.7" 

$224.95 


SS-64 

CTCSS Encoder 

Microminiature, DIP switch programmabie. 
includes 64 tones from 33.0 10 254.1 Hz. 
0.66" x 1.08" x 0.21" 

$28.95 


TE-32 

Multi-tone CTCSS Encoder 

Rotary dial switchable to any of the standard 32 EIA tones, 
5.25" x 3.3" x 1,7" 

$49.94 

TE-32D with LED display, $99.95 


TP-3200 
Shared Repeater Tone Panel 
=» Full featured and with all 157 CTCSS/DCS codes. 
f, ‘Desktop,and rack mounted versions. 


TS-64 
CTCSS Encoder-Decoder 

Microminiature jumper programmable. 

Includes 64 tones from 33.0 to 254.1 Hz.- 

0.78" x 4.70" x 0.25" 

$54.95 (model TS-64DS with DIP switch, $57.95) 
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LEADING THE WORLD IN ADD-ON — 


COMMUNICATIONS. ene ee 
SPECIALISTS, INC. ........ 


» Order Factory Direct - No Minimums 

> Same day shipping on most orders 

> Toll free voice and fax for easy ordering 

> 24 hour “InfoFax" and website application notes 
for around-the-clock tech support eee 
hill} 


NOW MORE THAN EVER, YOUR BEST SOURCE > 
FOR QUALITY TONE SIGNALING PRODUCTS! | / 


WE'RE PLEASED TO ANNOUNCE THE ACQUISITION OF THE 


Selectone 


LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
TO BETTER FULFILL YOUR TONE SIGNALING REQUIREMENTS. 


ST-20, 25, 50 

Voice Encryption Units 

PRIVATE COLLECTION» series provides low to!high level 
security for two-way radio voice applications, 

PC programmable with optional kit. 

0.9" x 1.5" x 0.25" \ ach 
$79.00 - $299.00 \ \ 


ST-804A 

Multi Format Encoder } 
Encodes Two-Tone Sequential, Burst Tone, 
or OTMF ANIENI Formats. 
PC programmable with optional kit, 

or factory programmed for free. 

1.15" x 0.84 x 0.15" 

$59.95 


ST-809B 

Multi Output DTMF Decoder { 
Decodes address codes of 1 to 7 digits from 
all 16 DTMF characters. 

Multiple outputs and remote resel capability. 
PC programmabie with optional kit, or factory 
programmable for free. 

4.34" x0.85" x 0.21" 

$59.95 


ST-888 } 
Desktop ANI Decoder / Display Unit 
Use with ST-804A or other OTMF ANI encoders for 
monitoring of fleet radio users and control systems. 
99.00 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
— OD (714) 998-3001 « FAX (714) 974-3420 
Ge ENTIRE U.S.A. (800) 854-0547 © FAX (800) 850-0547 


Attp.//www.com-spec.com . 


